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Steel from the U.S.A. 


Tr was officially stated at the end of last week 
that agreement had been reached between the 
Governments of the United Kingdom and the 
U.S.A. on ways of mutual assistance in the 
supply of scarce materials. The U.S.A. will 
supply steel to this country and this country 
js to supply aluminium to the U.S.A., and will 
also assist in getting supplies of tin. In recent 
conversations between the President of the 
U.S.A. and the Prime Minister of Great Britain, 
this country’s steel requirements for 1952 have 
been reviewed in detail. On the basis of those 
requirements, and after allowing for supplies 
of foreign ore to be diverted to the United 
Kingdom by arrangement between the steel 
industries of the two countries, the U.S.A. has 
undertaken to make available to this country, 
for purchase this year, 1,000,000 tons of steel. 
That total includes scrap and pig iron now ear- 
marked for the U.8.A. from overseas sources, 
and includes also the steel allocated to this 
country for the first quarter, under an existing 
arrangement. About 80 per cent of the total 
amount supplied will be steel, mostly in ingot 
form, though it has been agreed that the U.S.A. 
may vary the proportions between the steel 
products and the steel-making materials to be 
supplied.. Most of the steel, it is stated, will 
be supplied to this country in the latter half 
of this year, when a portion of the U.S.A. steel 
expansion programme will have been com- 
pleted. The United Kingdom has agreed to 
make available to the U.S.A. a total of 
55,100,000 Ib of aluminium, which represents 
an increase—to be spread evenly over the last 
three-quarters of this year—of 33,060,000 Ib 
over the amount arranged recently between the 
two countries. The total quantity is equivalent 
to about 10 per cent of the United Kingdom’s 
annual supply of aluminium, and the U.S.A. 
has undertaken to replace it by the middle of 
1953, by which time much of the United 
States’ aluminium expansion is 
expected to be in operation. The United 
Kingdom has also agreed to sell to the U.S.A. 
20,000 tons of tin during 1952 at 1-18 dollars 
a pound. Both Governments are agreed that 
it would be desirable if more normal arrange- 
ments for the conduct of the tin trade could 
be established as soon as possible. Both 
countries, it is stated, will continue to use their 
best efforts to expand and accelerate their 
programmes for increasing the production of 
scarce materials at home and overseas. 


Navigator System Extension 

On January 17th, at a ceremony at Dussel- 
dorf airport, the German chain of the Decca 
navigating stations was opened by Dr. Seebohn, 
the West German Minister of Transport. 
This chain, which is the fourth to be completed, 
gives air co over Western Germany, 
Berlin, Holland and Belgium, and forms an 
important link between the British chains 
and the Danish chain. ‘Transmissioris from 
the German station and those of the French 
stations, which will be completed later in. the 
year, will provide a navigational coverage 
extending from the Bay of Biscay to the Baltic 
and from the Alps to the North Sea. Although 
primarily for air navigation this extension of 
the Decca navigator system is of considerable 
assistance to shipping operating off the North 
German coast and this is appreciated by Ger- 
man shipowners, many of whom are equipping 
their ships with the Decca navigator. The com- 
pletion of the chain marks an important stage 
in the growth of the system towards being a 
universal navigational aid, and it is the first 
to be built to the order of a national authority, 


all existing chains being owned and operated 
by the Decca Navigator Company. The order 
was by the Civil Aviation Board, on 
behalf of the German Federal Ministry of 

, and the chain will be handed over 
to the German Government subsequent upon 
satisfactory performance. Telefunken G.m.b.H. 
built the chain, which is manned by German 
engineers. It represents a contribution from 
Germany towards safety and efficiency in 
civil aviation. 


Lloyd’s Register Shipbuilding Returns 
Lioyp’s Reaister or Sxarprrne has issued 
its returns for the ended December 
31, 1951, which show that 360 steamers and 
motorships of 2,209,012 tons gross were under 
construction, being 62,628 tons less. than in the 
previous quarter. Of the total eighty-nine 
ships were afloat and the remainder were 
either in the stocks or about to be laid down. 
During the quarter sixty-nine ships of 361.259 
tons were commenced, seventy-three of 433,364 
tons were launched, seventy-six were completed 
and 1810 tons were suspended. Foreign 
construction amounted to 105 ships of 694,919 
tons, this being 106,958 tons less than at the 
end of September and 100,000 tons less than 
one year ago. It represented 31-5 per cent 
of the tonnage building in this country. Oil 
tankers of 1000 tons and upwards totalled 
105 ships of 1,239,497 tons, a decrease of 16,257 
tons on the last quarter, and represénting 56-1 
per cent of the ships under construction. 
Plans were approved and material ordered for 
295 ships of 2,225,404 tons, of which 62-5 
per cent were oil tankers and 26-8 per cent 
eargo liners. Excluding China, Poland and 
Russia, 852 ships of 3,285,053, tons gross 
were building abroad, an increase of 92,191 
tons over the previous quarter. During the 
quarter the ships laid down amounted to 209 
of 711,924 tons, while 209 ships of 743,815 
tons were launched and 186 of 618,417 tons 
were completed. Oil tankers of over 1000 
tons building abroad increased by 107,666 tons 
to 101 ships of 1,095,901 tons and represented 
33-4 per cent of the tonnage being built. 
World construction totalled 1212 steamers 
and motorships of 5,494,065 tons gross, of which 
40-2 per cent is building in Great Britain and 
Northern Ireland, and which marks a decrease of 
29,563 tons since September 30th. World ton- 
nage of oil tankers increased bv 91,409 tons to a 
total of 206 ships of 2,335,398 tons, repre- 
senting 42-5 per cent of the total tonnage 
under construction. Throughout the world 
3,585,381 tons, or 65-3 per cent, of the total 
tonnage, was under the insnvection of Lloyd’s 
Register and of this total] 2,098,997 tons were 
under construction in Great Britain and 
Northern Ireland in the final quarter of 1951. 


International Chamber of Shipping 


At a meeting last week of the International 
Chamber of Shipping, under the chairmanship 
of Sir Colin 8. Anderson, fourteen of the fifteen 
shipowners’ organisations were represented. 
Mr. D. A. Delvrat, of the Netherlands Ship- 
owners’ Association, and Mr. 
of the Norwegian Shipowners’ Association, 
were elected vice-chairmen. The meeting 
debated the problem of delay in turn-round of 
ships in port and it was stated that the two 
main factors causing slow turn-ronnd were 
inadequate port and clearance facilities and 
local labour conditions, the first factor being 
due partly to increase in size of ships and the 
influence of bulk trading. Congestion was 
attributed to insufficient berthage and shed 
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accommodation and the failure to clear goods 
quickly, while the ‘situation was aggravated 
by inadequate internal transport, including 
shortage of rolling stock and lighters. It was 
agreed that there was a need for more mecha- 
nisation and modern port appliances. A 
statement issued after the meeting mentions 
that the labour problems include the shortage 
of labour at peak periods, restrictive prac- 
tices and opposition to overtime, shift working 
and incentive yments, while difficulties 
also arise from the failure to make the maxi- 
mum use of existing mechanical appliances, 
and pooling and indifferent discipline. Where 
the causes of delay have a material origin 
their solution depends upon national or local 
action but, the statement continues, where the 
human factor is involved, those who repair, 
load or discharge ships should be assisted to 
realise that they have much to gain and nothing 
to lose by an improvement in output. 
International Hydro-Electric 
Development. of Rivers 

Tue United Nations Economic Commission 
for Europe published last week in Geneva a 
study of the legal aspects of the hydro-electric 
development of rivers and lakes of common 
interest to more than one country. The aim 
of this study is to simplify the formalities 
which hamper the development of such rivers 
in order to promote the best possible utilisation 
of European resources. After a detailed analysis 
of the principles, case law and practice of 
states in so far as they are known at present, 
the study draws a distinction between two 
cases. Where a river flows successively 
through two territories whose frontiers it 
crosses, it would seem premature, it is stated, 
to draw up a standard .general convention at 
the moment; states desiring to do so will 
find the documentation provided ‘in this study 
of assistance and the Secretariat of the Economic 
Commission for Europe will do all it can to 
facilitate their task. As regards contiguous 
rivers, however, the Committee on Electric 
Power has adopted a recommendation con- 
taining the various clauses which should appear 
in international conventions on hydro-electric 
development. This recommendation includes 
clauses allowing for the use of the best site for 
construction, selected on the basis of technical 
considerations only. It contains special fiscal 
and customs provisions. The principle under- 
lving this recommendation is that works in 
the construction of which two or more neigh- 
bouring states take part should be considered 
by those states as if they were constructed 
on their own territory, whatever the site 
selected. This study is the first analysis to be 
made of the complex legal problem in inter- 
national law arising from the hydro-electric 
development of frontier rivers and lakes. 
The Secretariat has also completed a number of 
legal studies in other fields. Of these, the 
chief one concerns legislation on the import 
and export of electric power. That study 
was also followed by the Committee’s adopting 
@ resolution designed to simplify considerably 
the legislation in force and to facilitate the 
movement of electric power across frontiers. 
In the three principal chapters of the study 
an examination is made of the principles 
governing the hydro-electric development of 
waterways of common interest according to 
theory, case law and legal practice. Each 
of these three fields is analysed in detail and 
more than eighty conventions are considered. 
A final chapter is devoted to additional clauses, 
such as those on the organisation of joint 
commissions and on the procedure for appeals. 
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The Central Valley Project, California 


No. I 


The initial phase of the Central Valley project in California went into firm operation 
at the beginning of August, 1951. This development of the U.S. Bureau of Reclama- 
tion has cost an estimated 400,000,000 dollars. It consists of an integrated system 
of dams, power and pumping plants and canals. Major objective is to equalise the 
water resources of the central basin of California by storing water at its northern end 
and transporting it to and from lands 500 miles to the south. The development is 


Tue CENTRAL VALLEY Basin 


y bested Central Valley basin (Fig. 1) extends 
nearly 500 miles in a north-west-south- 
east direction and averages about 120 miles 
in width. It includes more than one-third of 
California. The basin is almost entirely 
surrounded by mountains. The valley floor 
is a gently sloping, practically unbroken 
alluvial plain, which comprises nearly one- 
third of the basin area. It is about 400 miles 
long and averages about 45 miles in width. 
The surrounding two-thirds of the basin is 
mountainous. To the east of the main valley 
is the massive Sierra Nevada, which rises 
gradually from the edge of the valley floor 
to the rugged peaks of the divide, several of 
which are more than 14,000ft in elevation. 
The coast range, to the west of the main 
valley, is less rugged and lower in altitude, 
its crest being generally less than 4000ft in 
elevation except at the northern end. The 
coast range tes the interior Central 
Valley from the Pacific Ocean. Population, 
agriculture and industry are centred prin- 
cipally on the main valley floor. The 

inding mountains play an important 
part in this valley development, however, 
as. the heavier precipitation in the moun- 
tains provides the main source of the water 
supply essential for the successful develop- 
ment of the valley. The mountain regions, 
in addition, have considerable areas of land 
suitable for crop production and grazing 
purposes and are rich in minerals, forests 
and hydro-electric power sites. 

The Central Valley basin has two prin- 
cipal stream systems : the Sacramento, which 
drains the northern part of the basin, and 
the San Joaquin, which drains the southern 
portion. These two rivers flow toward each 
other and join in the Sacramento-San 
Joaquin delta, to find a common outlet to 
the ocean through San Francisco Bay. The 
Sacramento River has its source near Mount 
Shasta, at the northern end of the basin, 
and flows southerly through the length of 
Sacramento Valley. The Pit River drains 
the north-eastern portion of the basin and 
enters the Sacramento River at the Shasta 
reservoir. The other principal tributaries, 
including the Feather, Yuba, Bear and Ameri- 
can Rivers, enter the valley from the Sierra 
Nevada, on the east. The Stony Cache and 
Putah Creeks are the main streams draining 
the coast range. In addition there are 
numerous smaller tributaries, which, in the 
aggregate, contribute a large flow to the 
Sacramento River. The main San Joaquin 
River drains the northern or lower half of 
the San Joaquin Valley. The river rises 
at the crest of the Sierra Nevada, north- 
east of Fresno, flows down the western slope 
until it reaches the main valley, then turns 
north-westerly down the trough of the lower 
San Joaquin Valley. Several main tribu- 
taries enter the valley from the Sierra 
Nevada, including the Fresno, Chowchilla, 
Merced, Tuolumne and Stanislaus Rivers. 
The Calaceras, Mokelumne and Cosumnes 
Rivers enter the Sacramento-San Joaquin 


delta directly. There are no im t 
streams entering the lower San Joaquin 
Valley from the west. The upper or southern 
portion of the San Joaquin Valley, south of 
the San Joaquin River, has no surface water 
outlet, the Kings River, which carries eroded 
material from the Sierra Nevada, having 
built up a low broad ridge across the trough 
of the valley. Under natural conditions 
there was a lake above, or south, of this 
barrier ridge, maintained by inflow from the 
Kings, Kaweah, Tule and Kern Rivers. 
Prior to the extensive irrigation develop- 
ment of the area, this lake, known as Tulare 
Lake, flowed over the confining ridge into 
the San Joaquin River at intervals, but the 
last such spill occurred in 1878. Irrigation 
in the upper San Joaquin Valley now utilises 
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the entire flow of the tributary stre mg jp 
years of average run-off, and only in years 
of exceptionally large flow does surplus 
water reach the bottom of the lake This 
surplus water either is used for irriga ‘ion op 
evaporates. A network of levees in the 
lake bed has been constructed to confing 
the fluctuating waters within a smalle> area 
This construction serves the double purpogg 
of increasing the irrigable area an op. 
serving the lake waters for irrigation by 
reducing their evaporation area. 

A controlling aspect of the Central Valley 
development is the general climate of the 
basin. The main valley floor has a climate 
characterised by warm, dry summer:, with 
an almost complete absence of ‘ainfalj 
during the midsummer months.an: mild 
winters with relatively light rainfall. The 
surrounding mountains are also gei.crally 
warm and dry in summer but in winter the 
mountain temperatures, particularly in the 
Sierra Nevada, frequently drop below freez. 
ing. Precipitation in the mountains is much 
greater than on the valley floor and a large 
portion of it falls in the form of snow. The 
summer drought in the Central Valiey jg 
caused largely by a sub-tropical high air 
pressure belt situated off the coast, which 
prevents the occurrence of summer rainfall, 
In winter this high pressure area moves 
southward, allowing storms which oriyinate 
over the Pacific Ocean to move inland and 
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deposit large portion of their moisture on 
the mountain areas and, to a lesser degree, 
in the valleys. The main storm centres 
ymally pass to the north of the Central 
Valley basin, with the result-that the ipi- 
tation both in the mountains and on 


main valley floor decreases from north to ~ 


south. For caging 8 the average annual 
rainfall on the valley floor decreases from 
93in ai Red Bluff in the north to 6in at 
Bakersfield in the south. On the Sierra 
Nevada the average precipitation varies 
from about 80in east of Chico to 35in east 
of Bakersfield. The mild winter climate in 
the main valley is the result of two influences, 
the moderating effect of the Pacific Ocean 
and the high mountain barrier of the Sierra 
Nevada. The latter protects the valley from 
cold air masses, which form over the interior 
of the continent. The valley floor is free 
from frost during the normal wing 
season and everywhere in the valley the 
average warm period between freezing tem- 
tures lasts for more than seven and a 
half months. At no place on the valley 
floor is there an average of more than fifteen 
days per year when the minimum tempera- 
ture drops to 32 deg. Fah. or below. The 
moderate, winter climate of the Central 
Valley favours the production of citrus 
fruits, the less hardy deciduous fruits and 
other specialised crops, which require mild 
winters and long growing seasons. In cer- 
tain areas the production of winter vegetables 
has assumed considerable importance. 

The absence of rainfall during the summer 
months makes the use of irrigation impera- 
tive for production of most agricultural crops. 
In the coast and the lower foothills of 
the Sierra Nevada the winter rainfall causes 
immediate stream run-off, with the result 
that a large portion of this water is wasted to 
the ocean before it can be beneficially used 
for irrigation. In the higher mountains the 
precipitation occurs principally as snow, a 
large portion of which remains on the ground 
until temperatures of the spring and summer 
months cause it to melt. This results in a 
relatively large flow in spring and early 
summer from rivers which rise in the high 
mountains. By the end of July the flow in all 
of the streams entering the valley has dropped 
to a small fraction of the average yearly dis- 
charge. Because of. the small amount of 
natural flow in the rivers in the middle and 
late summer months irrigation from unregu- 
lated surface run-off is limited and unsatis- 
factory in most areas. 

Precipitation and resulting run-off in the 
Central Valley not only vary from winter to 
summer of each year, but also vary widely in 
total annual amount in different years. The 
run-off in an extremely dry year may be as 
little as one-third to one-tenth the average 
annual run-off, depending upon the charac- 
teristics of the individual stream. In ex- 
tremely wet years, on the other hand, the 
annual run-off may be from two to over three 
times the average. Furthermore, there fre- 
quently is a succession of dry years and wet 
years during which the run-off is considerably 
below or above the average. In most of the 
valley the dependable supply of water which 
can be made available for irrigation or other 
uses is limited by the quantity of water 
available in a series of successive dry years. 

The conservation, control and use of water 
resources is essential to the present and 
future economy of the Central Valley. Agri- 
culture, based principally on irrigation, is 
the dominant economic activity of the basin. 
About one-fourth of the workers of the Central 
Valley are engaged in agriculture. Present 
industrial development is also dependent 

ely on agriculture, the principal manufac- 
turing activities being food processing and 
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other activities in support of farming. The 
fect ys uence 

possi y by a 
farming to crops which can be planted in the 
autumn and early spring. The principal dry- 
farmed crops are barley and “ spring white ” 
wheat, which have relatively small yields 
compared to irrigated crops. More than 90 
per cent of the gross farm income in the 
basin is from crops grown under irrigation. 
The control and use of water resources is 
important not only for irrigated agriculture, 
but also for domestic and industrial use, for 
the generation of hydro-electric power, and 
for flood control. The use of water for 
domestic and industrial purposes is relatively 
small in comparison to irrigation, but is of 
increasing importance. The San Francisco 
oa, area depends in part on the Central 
Valley for its municipal water supply. 


‘ HisTtoRIcAL DEVELOPMENT 


An extensive use of the water resources of 
the Central Valley began in the years follow- 
ing the gold rush of 1849, when thousands of 
miles of ditches were ‘constructed in the 
Sierra Nevada for use in mining operations. 
Through private initiative and local govern- 
ment projects extensive irrigation works 
have been constructed in the Central Valley. 
These works in 1943 delivered’ irrigation 
water to 3,500,000 acres of land, or more than 
15 per cent of all the irrigated land in the 
United States. Present irrigation works 
include thousands of wells which tap under- 
ground reservoirs containing large, though 
not unlimited, supplies of water. Thousands 
of miles of canals and laterals have been con- 
structed to distribute water by pumping or 
gravity diversion from the main streams of 
the -valley. To secure an adequate water 
supply throughout the entire irrigation 
season, hundreds of reservoirs, both large 
and small, have been constructed for water 
storage purposes. Municipal water supply 
systems have been constructed for all the 
important cities and towns in the Central 
Valley. The more notable municipal develop- 
ments, however, are those of the East Bay 
municipal district and the city of San Fran- 
cisco, both of which obtain a portion of their 
water from reservoirs in the Sierra Nevada. 
Water resources in the mountainous areas 
of the Central Valley basin have been 
developed extensively for the production of 
hydro-electric power. At present there are 
seventy-four hydro-electric plants in the 
basin with a total installed capacity of over 
1500MW. In addition to water supply 
developments, extensive works have been 
constructed for reclamation and drainage of 
overflow land and for the control of floods. 
Most of those works are on the main valley 
floor, where the broad flat plains are subject 
to inundation from the main rivers which 
traverse them. Flood protection is accom- 
plished largely by means of levees, though 
some reservoirs are effective in reducing 
the magnitude of flood flows. 


THe CENTRAL VALLEY PROJECT 


The Central Valley scheme marks the 
beginning of a new phase in the development 
of the water resources of the Central Valley. 
Heretofore water projects in ‘the various 
parts of the basin had been developed inde- 
pendently of each other. Such development 
was logical and natural, as long as local water 
supplies were adequate to meet local needs, 
and could be utilised without detrimental 
effects in other parts of the basin. The 
present use of water, however, has reached 
such a stage that any additional development 
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in one part of the basin would affect existing 
and possible future developments in other 
portions of the area. For example, additional 
storage or use of water in the Sacramento and 
lower San Joaquin Valleys would affect the 
water supply of downstream users, particu- 
larly in the delta. The maintenance of 
existing irrigation and the expansion of 
irrigated areas in the upper San Joaquin 
Valley can only be accomplished by importing 
surplus water from more northerly portions 
of the basin. Greater flood protection 
requires a co-ordinated operation of reservoir 
and channel improvements for maximum 
benefits. The most effective utilisation of 
power resources, particularly at multiple- 
purpose projects, can only be attained 
through the construction of co-ordinated 
projects. These and other factors led to the 
conclusion that successful future water 
development could be accomplished only 
through basin-wide planning, construction 
and operation if maximum benefits were to 
be secured. The Central Valley project is the 
first one of these basin-wide developments. 

Interest in the water problems of the 
Central Valley began with the earliest 
history of California as a State, when in 
1850 the first legislature passed a law requir- 
ing the surveyor general to prepare plans 
for improving navigation, providing drainage 
and furnishing irrigation water. During the 
succeeding seventy years many investiga- 
tions and reports were made and many irriga- 
tion, flood-control and hydro-electric projects 
were constructed. In 1919, Colonel Robert 
B. Marshall, Chief Hydrographer of the U.S. 
Geological Survey, in a personal capacity, 
submitted to the Governor of California 
the “Marshall Plan” for a co-ordinated 
development of the water resources of the 
Central Valley. This created . considerable 
interest, and in 1921 the State legislature 
made the first of a series of appropriations 
for the investigation of plans for the “ cons 
servation, control, storage, distribution and 
application of all the waters of the State.” 
Intensive investigations by the State con- 
tinued for ten years until 1931, when the 
division of water resources submitted to the 
legislature the State water plan, including a 
comprehensive plan for utilising the water 
resources of the Central Valley. 

In the meantime, serious water problems 
had been developing, particularly in the 
eastern upper San Joaquin Valley where the 
overdraft on ground water caused a con- 
tinued lowering of the water table, and in 
the Sacramento-San Joaquin delta where 
the encroachment of ocean water endangered 
the industrial and agricultural development 
of the delta region. In 1933 the State legisla- 
ture approved the Central Valley Project 
Act, which provided for the “ construction, 
operation and maintenance of a system of 
works, designated as the Central Valley 
Project,” comprising essentially the Shasta 
dam and reservoir, Contra Costa canal, Delta 
cross channel, Delta—Mendota canal, Friant 
dam and reservoir, Madera canal, Friant- 
Kern canal, and facilities for the generation 
and transmission of electric energy. Efforts 
toward obtaining financial assistance on the 
initial units of the Central Valley project, 

as early as 1929, were still under way 
in 1933 and were continued until 1935, when 
the project was authorised as a Federal 
reclamation undertaking. The following are 
the principal units of the initial phase of the 
Central Valley project :— 

(1) The Shasta dam and reservoir, with a 
capacity of almost 4,500,000 acre-feet, to 
regulate floods and store surplus winter 
run-off of the Sacramento River for 
irrigation use in the Sacramento Valley, to 
maintain navigation flows in the Sacramento 
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River, to the Sacramento - 
San Joaquin delta from intrusions of ocean 
water, to provide a water supply for 
the Contra Costa and Delta-Mendota canals, 
and generate hydro-electric energy. 

(2) The Delta cross channel to carry 
Sacramento River water across the delta by 
means of the Tracy pumping plant and by 
the ent of the existing channels in 
the delta. The Delta cross channel provides 
an effective salinity control and delivers 
adequate fresh-water supplies to the Contra 
Costa and Delta—Mendota canals. 

(3) The Tracy pumping plant, with a 
capacity of 4600 cusecs, to lift water from the 
Delta cross channel through 197ft to the 
Delta-Mendota canal. 

(4) The Contra Costa canal to carry water 
from. the Delta for domestic, industrial and 
irrigation use along the south shore of Suisun 
Bay from near Antioch to Martinez. 

(5) The Delta-Mendota canal to carry 
water 120 miles south from the Delta to the 
Mendota pool, where the water is used to 
meet the demands of croplands previously 
irrigated from the San Joaquin River by 
diversions at this point. By this exchange of 
water it has become possible to store the 
flow of the San Joaquin River behind Friant 
dam in Millerton Lake for diversion north and 
south to lands in the eastern upper San 
Joaquin Valley. 

(6) The Millerton Lake, formed by the 
Friant dam, with a capacity of 520,000 acre- 
feet, to regulate floods and to store San 
Joaquin River run-off for diversion into the 
Madera and Friant—Kern canals. 

(7) The Madera canal to divert water in a 
northerly direction from Millerton Lake to 
furnish a supplemental irrigation supply to 
the Madera irrigation district. 

(8) The Friant—Kern canal to divert water 
in a southerly direction from Millerton Lake 
to supply irrigable areas with deficient water 
supplies. 

The power facilities of the project include 
the Shasta plant with a capacity of 375MW 
and the Keswick plant with a capacity of 
75MW. All of these units of the Central 
Valley project are now being operated as a 
co-ordinated scheme for irrigation, salinity 
control, municipal water supply, flood control, 
navigation and power generation. 


ScHEME OF OPERATION 


The main storage structure of the Central 
Valley project in the north is Shasta dam and 
reservoir on the Sacramento River. Keswick 
dam, -situated 9 miles downstream from 
Shasta dam, provides after-bay regulation of 
water released from the Shasta power plant 
and spillway. Flowing south along the 
Sacramento River, the released waters reach 
the delta of the Sacramento and San Joaquin 
Rivers, with the major part flowing out 
toward the Pacific Ocean to repel salt water 
intrusion. salinity meters, which 
transmit wireless signals to the main ‘control 
office of the project in Sacramento, have been 
installed at strategic points in the upper San 
Francisco Bay. Should the signals show that 
the salinity line is moving too far upstream, 
additional fresh water is released into the 
Sacramento River, thus forcing the line back 
toward the ocean. In the southern part of the 
valley, San Joaquin River waters are stored 
in Millerton Lake behind Friant dam, which 
also acts as a diversion dam. Water from 
Friant dam is distributed by a gravity system 
through two main canals, the Friant-Kern 
and the Madera. The Friant-Kern canal 
extends south 150 miles along the valley’s 
east rim to the Kern River near Bakersfield. 
The Madera canal extends 37 miles in a 
north-westerly direction to Ash Slough, near 
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the Merced County line. Part of the Sacra- 
mento River water is conveyed the 
ah cross channel sy the lower San 

oaquin River, reaching Tracy ping 
plant. Tt is then lifted through loin be 
electrically driven pumps into the Delta- 
Mendota canal, which flows along 
side of the San Joaquin Valley to the Men- 
dota Pool, about 40 miles downstream from 
Friant dam. Thus, water from the Sacra- 


the west -i 
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mento River basin enters the San Joaquin 
River, i water which is 
diverted south into the Friant-Ker:: pr 
from the San Joaquin River at Friant dam, 
The Contra Costa eanal, originating «{ Rog 
Slough, near Oakle diag stg oR flow 

Joaquin delta, lifts it 
through 127ft by a series of four p ‘mping 
stations, and distributes it westward 43 miles 
to the vicinity of Martinez. 


(To be continued) 


Naval Construction in 195] 


By RAYMOND V. B.- BLACKMAN 
No. Il—(Continued from page 89, January 18th) 


REAT Britain’s whole new naval construc- 

tion programme is largely directed towards 
the underwater menace. The aim is to 
provide the majority of ships for anti- 
submarine p by conversions of fast 
destroyers, and the i by new con- 
struction, and for purposes 
by new construction. It is officially empha- 
sised, however, that priority is being given 
to the conversion of destroyers into escort 
vessels (fast anti-submarine frigates). 

Acco: to the Navy Estimates, 1951- 
52, four new frigates “ will be in course of 
construction (but not launched) on March 
31, 1951.” From this apparently ships are 
now reckoned to be under construction when 
material is merely being manufactured and 
assembled in preparation for their keels 
to be laid. The hull builder for the first 
was stated to be H.M. Dockyard, Ports- 
mouth (at the time of writing, however, 
there seems to be some doubt about this) 
and the main machinery manufacturer to be 
Vickers-Armstrongs; Ltd., Barrow-in-Fur- 
ness. The hull builder of the second was 
given as H.M. Dockyard, Devonport, and 
the main machinery manufacturer as Vickers- 
Armstrongs, Ltd., Barrow-in-Furness. The 
hull builders and main machinery manu- 
facturer for the third was given as Cammell, 
Laird and Co., Ltd., Birkenhead. The hull 
— fourth was not yet ordered but the 

manufacturer was again 
stated to_be Vickers-Armstrongs, Ltd., 
Barrow-in-Furness. Unofficially it is learned 
that the first new construction frigate will 
be an aircraft direction type, the second an 
anti-aircraft type and the third and fourth 
anti-submarine oe ordered early 
and late 1951 

In the statement of the First Lord of the 
Admiralty explanatory of the Navy Esti- 
mates, it was revealed that a number of anti- 
submarine frigates of new design were to be 
built. The governing in this pro- 
gramme was the provision of machinery, 
but within this limitation as many as pos- 
sible would be laid dowi next financial 
year. All these vessels would be fitted 
with the latest developments in anti-sub- 
marine weapons, which would make them 

in their anti-submarine role. 
A number of anti-submarine frigates of a 
simpler design were also to be built. Although 
they would lack some of the refinements, 
they would be highly effective in the anti- 
submarine role. The machinery for the 


first two of these ships had already been 
ordered and the hulls would be down 
shortly. Work on two frigates 


Some twenty-four frigates are to be built 
under the new to be spread 
over three years, seventeen of them haye 
been ordered and ten of these will be laid 
down during the op financial year, 


It is unofficially rted that these incinds 
two new types, to known as the “ Salis. 
bury” class and the “Leopard” lass, 


It. is understood that late in 1951 there 
were negotiations for the transfer of the 
prototype vessel of the “Salisbury ” class 
from Portsmouth to Devonport. 
P The majority of orders for no fewer than 
orty-one new minesweepers of entirel 
new designs have already been plead 
Three, officially described as “ Auta 
Minesweepers, Type ‘A’,” are to be b 
by J. I. Thornycroft and Co., Ltd., Woolston, 
Southampton, and the main " machinery 
manufactured, two by H.M. Dockyard, 
Chatham, and the other by The English 
Electric Company, Ltd., Stafford. —— 
three, known as “ A 
Type ‘B’,” are to be built b gee 
White and Co., Ltd., , Cowes, of Wight; 
with the main manufactured by 
Davey, Paxman and Co., Ltd., gt 
Seventeen ships known as coastal m 
sweepers, wiih uinie cenihienepeentatoatared 
by Mirrlees, Bickerton and Day, Ltd., Stock- 
port, are to be built by various firms, some 
new to naval shipbuilding—three by J. I. 
Thornycroft and Co., Ltd., Woolston, South- 
ampton; and two each by Camper and 
Nicholsons, Ltd., Southampton; Goole 
Shipbuilding and Engineering Company, 
Ltd., Goole ; White’s Shipyard (Southamp- 
ton), Ltd., Itchen, Southampton; J. 8. 
Doig (Grimsby), Ltd., Grimsby; Richards 
Ironworks, Ltd., Lowestoft ; Cook, Welton 
and Gemmel, Ltd., Beverley, East Yorks, 
and Fleetlands Shipyard, Ltd., G 
rencone bg known as “ Inshore” 

(a specific category new to the 
Navy List), are to be built: three by Brook 
Marine, Ltd., Oulton Broad, Lowestoft; 
two each by ‘Camper and Nicholsons, Ltd., 
Gosport ; J. Bolson and Sons, Ltd., Poole, 
Dorset, ‘and Ailsa Shipbuilding Compan , 
Ltd., Troon, Ayrshire; and one by 
J. Samuel White and Co., Ltd., Cowes, 
Isle of Wight ; Vospers, Ltd., Portsmouth ; 
Philip and.Son, a Dartmouth Berthon 
Boat Com ie F 0 ; ‘08- 
“rg ot, keen Herd and 


san 
McKenzie, Buctic _ Banffshire ; ; Jones 
(Buckie) Slip and Ltd., Buckie, 
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No details of all these forty-one minesweepers 
of four different classes have been released. 

In 1951, the fiftieth jubilee year of British 
submarines, it was officially stated that 
satisfactory progress had been made on the 
development of fast submarines of a new 
kind, but no details of any vessels under 
construction were given. A new construc- 
tio programme of fast patrol -boats for 
interchangeable employment, either as motor 
torpedo boats or motor gunboats, was put 
in hand, and the construction of two proto- 
types of a new class of vessel for seaward 
defence was ordered, some twenty-eight 
corvettes (coastal craft) being projected. 
It was announced that it was intended to 
commence construction of a new hospital 
ship of about 10,000 tons ; she will be built 
by Barclay Curle and Co., Ltd., and will 
be the first hospital ship to be constructed 
for the Royal Navy, designed for the pur- 
pose from the very beginning. The Admiralty 
also announced, on October 8, 1951, that it 
had been decided that a medium-sized naval 
hospital ship, which it is planned to con- 
struct, will be used by His Majesty The 
King in time of peace as a Royal Yacht. 

As regards the backlog of wartime con- 
struction programmes, work proceeded satis- 
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The ships are designed to carry about 
forty-five aircraft and their armament will 
include thirty-two 40mm A.A. guns. Eight 
of these ships were originally ordered, 
but the “ Arrogant,” originally “ Hermes,” 
“Monmouth” and “ Polyphemus” were 
cancelled at the end of the war. 

During 1951 no work was done on the 
light aircraft carriers ‘‘ Hercules,” ‘‘ Levia- 
than” and “ Powerful.” Begun in 1943 
and launched in 1945 by Vickers-Armstrongs, 
Ltd., Tyne; Swan, Hunter and Wigham 
Richardson, Ltd., and Harland and Wolff, 
Ltd., respectively, their construction was 
stopped in 1946, when they were structurally 
almost complete, and all three have remained 
suspended ever since. The contracts for 
these ships were cancelled after the war. 
The “ Leviathan ” is laid up in Portsmouth 
Dockyard ; the “ Hercules”’ is laid up at 
Faslane, Scotland, and the “ Powerful” is 
laid up at Belfast. They were designed for 
a standard displacement of 14,000 tons 
and a full load displacement of 19,000 tons, 
with a length between perpendiculars of 
630ft, an overall length of 695ft, a beam of 
80ft and a draught of 24ft, while their 
capacity was to have been thirty-five air- 
craft and their armament to have com- 
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factorily on the four fleet aircraft carriers of 
the intermediate type, the ‘‘ Hermes ”’ class, 
lad down in 1944-45. The ‘ Albion,” 
built by Swan, Hunter and Wigham Richard- 
son, Ltd., Wallsend-on-Tyne, “ Bulwark ”’ 
and “ Centaur,” both built by Harland and 
Wolff, Ltd., Belfast, were launched in 1947-48, 
but the “Hermes” (ex-“ Elephant”) had 
still not reached the launching stage at the 
end of the year, although she was laid down 
by Vickers-Armstrongs, Ltd., Barrow, 
as long ago as June, 1944. Originally of 
the light fleet aircraft carrier conception, 
these ships are considerably enlarged vessels 
with propelling machinery of nearly twice 
the shaft horsepower of the first light fleet 
carrier type, to give an increase in speed of 
about 5 knots, thus correcting the inherent 
faults of the original “ Colossus ”’ class and 
bringing them more into line with modern 
fleet aircraft carrier requirements. Improve- 
ments in the design since they were first 
projected are expected to increase -con- 
siderably the original displacement figure, 
officially given as 18,300 tons, while the full 
load displacement will be comparable with 
that of the present fleet aircraft carriers of 
the “Formidable” class. Except as 
-tegards armament, they have therefore 
soared out of the light fleet category to rank 
with the fleet type. With a length between 
perpendiculars of 650ft and an overall 
length of 7374ft, they will have a beam of 
90ft. The main propelling machinery com- 
prises Admiralty three-drum boilers, sup- 
plying high-pressure superheated steam to 
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prised twenty-eight 40mm A.A. guns. The 
propelling machinery consists of four Admi- 
ralty three-drum boilers and two sets 
of Parsons single-reduction turbines, aggre- 
gating 40,000 s.h.p., equal to a maximum 
speed of 24-5 knots, and a sea speed of 20 
knots at full load. 

No sign was given during the past year 
of the resumption of the construction of 
the cruisers ‘‘ Blake,” ‘‘ Defence” and 
“ Tiger,’ which were begun as long ago as 
1941-42 by the Fairfield Shipbuilding and 
Engineering Company, Ltd., Govan ; Scott’s 
Shipbuilding and Engineering Company, 
Ltd., Greenotk, and John Brown and Co., 
Ltd., Clydebank, respectively, and launched 
in 1944-45. The building of these vessels 
was stopped in 1946. The contract for the 
“Defence * was cancelled and shé is laid 
up in the Gaerlock. . The “ Blake” and 
“Tiger ”’ are officially ‘‘ suspended” and 
they are laid up at Greenock and Dalmuir 
respectively. In the 1951-52 Navy Esti- 
mates it was stated that while constructional 
work on these ships was suspended, work 
in relation to the preparation of equipment 
was being pro , that the armament was 
under review, and that the future armament 
and equipment of these ships was dependent 
on research then in progress. The original 
design provided for a displacement of 8000 
tons, which, it is expected, will be exceeded 
when the ships are completed, with a length 
between perpendiculars of 538ft, an overall 
length of 555}ft, a beam of 64ft, and a 
maximum draught of 21ft, being otherwise 


Parsons geared turbines turning two shafts. similar to the cruiser “Superb” now in 
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service. As recast, the armament will include 
four 6in guns, six 3in weapons and six 40mm 
A.A. pieces. Four Admiralty three-drum 
boilers and a four-shaft arrangement of 
Parsons geared turbines developing 72,500 
s.h.p. will be equal to a speed of 31-5 knots. 
The cruiser “ Hawke,” originally of the 
“ Tiger ”’ class, which was laid down in 
Portsmouth Dockyard in 1944, was broken 
up on the stocks after the war, and the 
“ Bellerophon ” (ex-“‘ Tiger’), a cruiser of 
enlarged design, ordered from Vickers- 
Armstrongs, Ltd., was cancelled. 

The modernisation, conversion and repair 
of some of our major warships built before 
or during the war, is receiving as much 
Admiralty attention as new construction. 
The fleet aircraft carrier 9“ Victorious,” 
nominally of 23,000 tons standard displace- 
ment (29,110 tons full load), is undergoing 
very extensive reconstruction and modernisa- 
tion in Portsmouth Dockyard. In 1951, 
she was dismantled right down to hangar 
deck level, all tophamper, including island 
superstructure, flight deck, guns and hangars 
being removed. She was reduced to a mere 
shallow hull containing the propelling 
machinery which is itself being extensively 
refitted. Side bulges are being constructed 
and it would seem that with the beam 
increased by about 6ft and the rest of the 
ship reconstructed on a commensurate scale, 
the “ Victorious” will be a much bigger 
and heavier aircraft carrier than hitherto. 
There are all the indications that she is being 
completely rebuilt from the keel upwards 
and, to all intents and purposes, she will 
emerge from dockyard in about three years’ 
time as a new ship. Doubtless many of the 
improvements in the new large fleet aircraft 
carriers “ Eagle” and “Ark Royal” will 
be incorporated in the “ Victorious.” But 
at the end of the year there was still no sign 
that her sister ship “ Formidable ” would 
be taken in hand for the similar reconstruc- 
tion and modernisation which was first 
proposed three years ago. Since the-end of 
1949, she has been laid up in the care of two 
civilian shipkeepers. The larger fleet aircraft 
carrier ‘‘ Implacable ”’ was refitted for service 
in the Training Squadron, joining her sister 
ship “ Indefatigable.”’ 

Superficially, the cruisers “ Sheffield ’”’ and 
“ Glasgow,” of 9100 tons standard displace- 
ment, which re-entered service in 1951, were 
altered little after their long refits, but their 
sister ships “ Birmingham” and “ New- 
castle ’’ underwent much more drastic modifi- 
cation, being extensively reconstructed and 
modernised, having rebuilt bridge structure 
with round front and without hangars, 
new lattice foremast, revised armament 
arrangements and air conditioning. These 
ships are included in the overall plan for the 
re-equipment of the Royal Navy’s cruiser 
force, as is the cruiser “‘ Newfoundland,” 
which is also in hand for modernisation. The 
long-heralded conversion of the twenty-five- 
year-old heavy cruiser “‘ Cumberland,” 10,000 
tons, into a trials cruiser for the Fleet in the 
event. proved to be something of an .anti- 
climax. According to an official statement 
the first phase of her conversion was com- 
pleted during the year and she joined the 
Fleet. But it would seem superficially that 
she has merely been almost completely 
demilitarised except for a handful of anti- 
aircraft guns, and there is no sign of the 
guided missiles with which she was to have 
been provided. Officially, it was stated that 
the trials of advanced models of new equip- 
ment which are to be carried out in this ship 
form a vital part of the programme for the 
re-equipment of the Fleet. The distinctive 
features of H.M.S. “ Cumberland” are her 
total lack of gun turrets, her eight 8in guns 

I 
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having been removed, and her two lattice 
masts. She is the sole survivor of the old 
“County ” class and the only three-funnelled 
cruiser remaining in the Royal Navy, with 
the exception of the cadets’ training ship 
“ Devonshire.” 

During the year the submarines 
“Taciturn” and “Turpin” emerged from 
reconstruction and conversion to present a 
streamlined appearance much like that of 
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the United States “Guppy” class, with 
bridge, periscopes and all other ,extraneous 
features and antenne encased and incor- 
porated in one big “fin.” During the past 
two years the “ Turpin ” has been practically 
rebuilt, so much so that it was deemed 
necessary for the submarine to be “ re- 
christened,” and for the second time in 
seven years Lady Tovey, wife of Admiral 
of the Fleet Lord Tovey, performed the 
ceremony of i at Chatham on 
September 17, 1951. Details of her design, 
performance and equipment are still secret. 
She originally had a displacement of 1090 
tons standard, 1321 tons on the surface and 
1571 tons submerged, with an overall length 
of 273ft 5in and an extreme beam of 26ft 7in. 
Diesels of 2500 b.h.p. gave her a surface 
speed of 15-25 knots and electric motors of 
1450 s.h.p. a submerged speed of 9 knots. 
She carried seventeen torpedoes and eleven 
2lin torpedo tubes, six bow and five external, 
a 4in gun, an Oerlikon gun and three Vickers 
GO guns, as well as 132 tons of oil fuel. 

Work was completed on the installation of 
the power unit in the Royal Navy’s second 
gas turbine craft. A “ pocket-sized ”’ unit, 
operating at about 100 h.p., was installed in 
the 52ft dockyard harbour launch “ 3964.” 
It is a Rover gas turbine weighing 400 Ib in 
place of a 2} tons diesel engine. This craft 
and M.T.B. “5559” (formerly M.G.B. 
“2009 ”), the first craft powered ‘by a gas 
turbine unit to go to sea, made a series of 
demonstration runs in the Thames during the 
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Festival of Britain Gas Turbine Week, June, 
18th-23rd. The development marks a new 
phase in the Navy’s research in this important 
new field of marine propulsion. Hitherto.the 
policy has been to install gas turbines in 
place of other engines in naval craft up to 
frigate size. These craft are examples of the 
Admiralty’s gas turbine research and develop- 
ment programme, which include larger and 
more advanced arrangements, such as a 
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specially designed unit for a frigate and 
another for the former steam gunboat 
“Grey Goose.”’ The harbour launch is the 
Royal Navy’s first craft to rely entirely upon 
gas turbine power. A faster and more 
spectacular result could have been achieved 
had the engine been installed in a smaller 
specially designed hull, but the harbour 
launch was ideally suited to the object of the 
research. Because the engines of coastal 
craft, ships’ boats and harbour launches have 
a very large number of component parts they 
have always presented a major maintenance 
problem. While in their present state of 
development small gas turbines use more fuel 
than reciprocating diesel engines, they have 
fewer parts. Only by trial in routine con- 
ditions can the reliability and maintenance 
abilities be assessed. “H.L. 3964” went 
into service at Portsmouth to assist in this 
assessment. A disadvantage of the gas 
turbine unit, in its present stage of develop- 
ment, is the high rate of fuel consumption. 
Among its advantages are quick and smooth 
acceleration, its promise of more power for 
less space in ships, long life, simplicity of 
design and ease of maintenance. 

As regards the Admiralty research’ and 
development programme during the year, the 
scientific effort was directed for the greater 
part to counter measures against the various 
forms of high-speed attack which might be 
expected in the future. These include 
attacks by high-speed jet aircraft, by high- 
speed missiles, and by submarines with under- 
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water speed, submerged endurance and 
capacity for deep diving gréater than any. 
thing encountered in the past. All possibl, 
steps were therefore taken to improve th. 
capabilities of existing weapons and, in, many 
cases, to develop completely new ones, ‘{T, 
meet the air threat. radar equipment wa 
developed, among other things, to give 
increased range and speed of warning, as welj 
as predictors of higher performance, ang 
improved A.A. guns of higher rate of fir 
using proximity fused ammunition. |p 
addition, new fighter and anti-submarine air. 
craft of high performance were developed for 
the Navy. To counter underwater attack, 
weapons with greater range and s‘rikj 
power than have been available in tlic past 
were developed, together with improved 
detection and location equipment to enable 
these weapons to be used effectively. The 
Admiralty’s efforts to produce propulsie and 
auxiliary machinery of greater efitcien. y and 
smaller weight and volume were con! inued 
and met with a large measure of succegs, 
Considerable effort was devoted to propulsive 
equipment for the fast submarine. A pro. 
gramme of investigation into the develo 
ment of nuclear propulsion was put in hand, 
Attention was given to questions of safety 
and habitability. Submarine escape and 
rescue, survival conditions at sea in low 
temperatures, and protection from harmful 
radiation released by atomic weapons were 
among the more important problems of this 
kind which were tackled. 

It was officially emphasised, as regards the 
technical needs of the Navy, that the major 
problem confronting the fleet was the 
increased speed of attack. That dominated 
the whole of the research and development of 
the work of the Admiralty scientists during 
the year. Increased speed of attack meant 
that ships had to be able to detect at a greater 
distance, and that made it more important 
to measure range and height earlier. A 
faster shell was also sought. All these things 
tended to result in equipment and weapons 
that would become much more complex and 
increased in size. In 1951 it became more 
than ever apparent that the Navy offered a 
wide field to the scientist. Research was 
concentrated on reducing the size of equip- 
ment and producing lighter materials, and 
on finding the answer to increased speed. In 
that connection radar came to the forefront 
even more than during the war as the servant 
of naval arms and equipment. Significant 
developments in ship machinery included a 
new steam turbine for frigates which worked 
at a higher pressure and at higher tempera- 
tures than ever before, a diesel engine of large 
horsepower for smaller craft, which the ex- 
perts considered as significant as the develop- 
ment of the water-tube boilers in the earlier 
part of the twentieth century ; and a develop- 
ment of the Asdic equipment for locating 
submarines, which detected, located, aimed, 
and fired in one. That equipment, which 
underwent tests at sea during the year, was 
remarkable and encouraging evidence of the 
development of anti-submarine weapons since 
the second world war. In all research and 
development activities, close touch with the 
Commonwealth countries and with Britain’s 
allies was maintained. 


AUSTRALIA 


The building programme for the Royal « 


Australian Navy is to be considerably 
expanded. ing 1951 construction pro- 
ceeded satisfactorily on the second light fleet 
aircraft carrier for the Royal Australian 
Navy, which is being built in Great Britain 
by Vickers-Armstrongs, Ltd., Barrow. The 
“Melbourne ’’ (ex-“‘ Majestic”) was § laid 
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down on April 15, 1943, and launched on 
February 28, 1945, and she is scheduled to 
be completed by the end of 1952. She was 
originally intended to be an identical sister 
ship of H.M.A.S. ““ Sydney ” (ex-“‘ Terrible ”’), 
of H.M.C.S. ‘‘ Magnificent,” and of H.MLS. 
“ Hercules,” “ Leviathan ” and “‘ Powerful,”’ 
described earlier under Great Britain ; but 
since she was transferred as an incomplete 
ship to the Australian Government there 
have been several modifications in her design. 

In Australia’s own shipyards more new 
construction, especially preparatory work 
on destroyers and fast anti-submarine 
frigates, was undertaken than for many 
years past. The large fleet destroyer 
* Anzac,” which was laid down on September 
93, 1946, and launched on August 20, 1948, 
was at last completed and commissioned, 
for service on March 22, 1951. Built by 
Williamstown Naval Dockyard, she was con- 
structed largely in accordance with designs 
prepared by the British Admiralty for 
“ Battle ”’ class fleet destroyers in the Royal 
Navy, but there’ are several alterations in 
secondary armament, other features, and 
general lay-out. The “Anzac” has the 
first ‘‘ Battle” class 4-5in guns and mount- 
ings of completely Australian manufacture. 
The weight of each twin mount is approxi- 
mately 50 tons. The guns are reported to be 
fully automatic, firing a shell weighing 53 Ib. 
‘The rate of fire is twenty-five rounds per 
minute with an accurate range of over 10 
miles. But the 4-5in guns for her sister ship 
“Tobruk,” which finally joined the Fleet 
on January 16, 1951, were imported from 
Great Britain. 

The “ Anzac ” has a standard displacement 
of 2325 tons and a full load displacement of 
3300 tons, with a length between per- 
pendiculars of 355ft and overall length of 
379ft, a beam of 41ft, and a maximum 
draught of 13}ft. Her armament comprises 
four 4-5in guns in twin turrets, both forward, 
with twelve 40mm A.A. guns disposed in 
various positions from before the bridge to 
the quarter deck, and ten 2lin torpedo tubes 
in two quintuple mountings before and after 
the “ bandstand.” She has modern radar 
fire control, close range “ Staag ” armament 
(a new type of twin 40mm Bofors gun mount- 
ing), and the latest anti-submarine weapons. 
She has a lattice foremast, short pole main- 
mast and a prominent square structure imme- 
diately abaft the single raked funnel. The 
propelling machinery comprises two large 
Admiralty three-drum boilers and a two- 
shaft arrangement of Parsons geared 
turbines aggregating 50,000 s.h.p. and 
designed for a maximum speed of 35-75 
knots. The sea speed is 31 knots. The 
“ Anzac ’”’ cost. some £2,500,000, more than 
the price of the largest cruiser before the war. 
Soon after she entered service she bombarded 
the west coast of Korea in September, 1951, 
and proved her guns in action. She and her 
sister ship “ Tobruk,” built by the Cockatoo 
Docks and Engineering Company, Pty., Ltd., 
are the largest destroyers yet constructed 
in the Commonwealth. They are also the 
fastest and most complicated, though not 
the largest, warships ever built in the 
Dominion. 

Four larger destroyers with even more 
formidable armament and more powerful 
propelling machinery are also being built 
in Australian shipyards, two by Williams- 
town Naval Dockyard, Melbourne, and two 
at Cockatoo Island Dockyard, Sydney. All 
were ordered in October, 1947, and two are 
under » construction. Qne ‘“‘ commenced 
assembly ” at Cockatoo Island:on October 10, 
1949, and the other at Williamstown Dock- 
yard in June, 1949. It is reported that one 
at Cockatoo Docks is being built in dry dock, 
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the various sections being prefabricated. 


The design of these ships is similar to that ~ 


of the “ Daring ” class in the Royal Navy, 
described earlier, with a full load displace- 
ment of 3700 tons. Parsons geared turbines, 
turning two shafts, and ating 54,000 
s.h.p., will be equal to a desi speed of 
34-75 knots and a sea speed of 30-5 knots. 

It was officially stated by the Australian 
Minister for the Navy that altho the 
six new fast anti-submarine frigates of about 
2000 tons displacement, which it was 
announced in August, 1950 were to be laid 
down, three to be built at the Cockatoo 
Island Dockyard, Sydney, and three by the 
Williamstown Naval Dockyard, Melbourne, 
at a cost of £2,000,000 each, are to be called 
anti-submarine frigates, they will actually 
be more like destroyers in which the capacity 
for anti-submarine operations will be the 
principal factor in determining the provision 
of weapons and equipment. 

Before these new construction fast frigates 
matérialise, however, the Royal Australian 
Navy will probably have had some experience 
of vessels of the kind with destroyer pro- 
pensities, since the five destroyers of the 
*“Q” class, namely, the “Quadrant,” 
“ Quality,” ‘ Queenborough,” ““Quiberon ” 
and “ Quickmatch,’’ are being converted 
to fast anti-submarine frigates similar to the 
“* Relentless” and ‘“‘ Rocket” in the Royal 
Navy. They originally had a standard dis- 
placement of 1705 tons and a full load dis- 
placement of 2425 tons, with Parsons geared 
turbines of 40,000 s.h.p. designed for a 
maximum speed of 36-75 knots and a sea 
speed of 32 knots. The conversions, which 
will cost £4400,000 each, are being effected 
at Cockatoo Island and Williamstown 
Dockyards. 

On September 19, 1951, the Australian 
Navy Minister announced that the Govern- 
ment had decided to have a fleet oiler con- 
structed for the Royal Australian Navy at a 
cost of more than £A2,500,000. She has 
been ordered through the British Admiralty 
and the displacement was given as 15,000 
tons. It was officially stated in 1951 that 
two fleet auxiliaries had been built at the 
Williamstown Naval Dockyard, the “Boonah”’ 
and “ Derrimut,”’ designed as explosives 
store carriers. Launched on June 15, 1951, 
and October 19, 1951, respectively, they dis- 
place 279 tons. 

Engineer Rear-Admiral J. V. Wishart, 
Third Naval Member of the Australian Naval 
Board and Chief of Naval Construction, 
stated that, in spite of many difficulties, the 
programme of building ships for the Royal 
Australian Navy was going along very well. 
“ The difficulties were greater than those we 
imagined when we set out, but we are over- 
coming them,”’ he said. has been 
made in the manufacture of Australian steels 
of types previously imported, and developing 
new welding techniques, and in improvements 
in fabrication, forging and casting. 


CANADA 


The Canadian Government has awarded 
contracts for the construction of thirty-nine 
warships. They include fourteen anti-sub- 
marine frigates rated as destroyer escorts, 
fourteen minesweepers, five gate vessels, one 
— patrol vessel (icebreaker), and one loop 

yer. 

Of the fourteen anti-submarine frigates, 
three are being built by the Burrard Drydock 
Company, Ltd., North Vancouver ; three by 
Canadian-Vickers, Ltd., Montreal; three 
by Halifax Shipyards, Ltd., Halifax ; two by 
Marine Industries, Ltd., Sorel, Quebec; one 
by Davie Shipbuilding and Repairing Com- 
pany, Ltd., Lauzon, P.Q.; one by Victoria 
Machinery Depot Company, Ltd., Victoria, 
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B.C.; and one by Yarrows, Ltd., Victoria, 
B.C. They will displace about 2000 tons and 
carry an armament including two turrets 
with rapid-firing 3in, 50-calibre A.A. guns. 
The propelling machinery will be a turbine 
installation developing a speed considerably 
in excess’ of 20 knots. They will cost 
8,000,000 dollars each. 

The first of these anti-submarine escort 
vessels or frigates was laid down on Novem- 
ber 24, 1950, by Canadian Vickers, Ltd., 
Montreal, and the first of the three ordered 
from Halifax Shipyards, Ltd., was laid down 
on April 4, 1951. All the vessels are being 
built primarily for the detection and destruc- 
tion of modern fast submarines, and in 
evolving their design much assistance was 
received from the Royal Navy and the 
United States Navy. In function these escorts 
will supersede the frigates and corvettes of 
the last war, and their design was worked out 
so that in the event of emergency they could 
be produced rapidly and in quantity. In 

; manceuvrability and weapons the 
ships will fulfil all the requirements of their 
class for modern sea warfare. The design 
provides for flush deck, low bridge, consider- 
able use of aluminium instead of steel for the 
superstructure, and compartmented hull. 
The propelling machinery is of British design. 
Yarrow and Co., Ltd., received an order from 
Canadian-Vickers, Ltd , for the supply of a 
complete set of machinery for one of these 
frigates, the others being supplied with 
similar machinery manufactured in Canada. 
The main turbines and condensers are of 
English Electric design. 

Canada is also to have two fast anti- 
submarine — frigates converted from - fleet 
destroyers. On September 10, 1951, it was 
announced that the British Government had 
decided to give to Canada two destroyers 
which had been on loan to the Royal Canadian 
Navy since 1945. They are the “ Crescent ” 
and “Crusader,” both fast “C” class 
destroyers completed by John Brown and 
Co., Ltd., Clydebank, at the end of 1945. It 
was Officially stated that the Canadian 
Government intend to modernise their equip- 
ment and to convert them for use as anti- 
submarine frigates. Since their conversion 
would be additional to. the conversions 
already included in the Royal Navy and 
Royal Canadian Navy programmes, and 
would therefore increase the number of ships 
suitable for anti-submarine work which 
could be made available in the near future 
to the North Atlantic Treaty Organisation, 
the United Kingdom Government welcomed 
the proposals and decided to make the 
temporary loan into a permanent transfer. 
The “ Crescent ” and “‘ Crusader ” displaced 
1710 tons (2560 tons full load) and carried 
four 4-5in guns, six 40mm Bofors A’A. 
weapons, four 2lin torpedo tubes, two hedge- 
hogs, and two depth charge throwers at a 
speed of 36-75 knots. 

Fourteen coastal minesweepers are being 
built, three by Davie Shipbuilding and 
Repairing Company, Ltd:, Lauzon, P.Q.; 
two each by Port Arthur Shipbuilding Com- 
pany, Ltd., Port Arthur, Ontario; Saint 
John Dry Dock Company, Ltd., Saint John, 
N.B.; and Victoria Machinery Depot Com- 
pany, Ltd., Victoria, B.C.; and one each by 
Canadian-Vickers, Ltd., Montreal, P.Q.; 
George T. Davie and Sons, Ltd., Lauzon, 
Quebec; Marine Industries, Ltd.,. Sorel, 
Quebec ; Midland Shipyards, Ltd., Midland, 
Ontario; and Yarrows, Ltd., Victoria, B.C. 
With a displacement of 370 tons and an 
overall length of 140ft they will be pro- 
pelled by a two-shaft arrangement. of diesels. 
They will be extensively built of aluminium, 
including frames and decks. Four were 
ordered under the 1950 new construction 
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programme and ten under the 1951 pro- 
gramme. 

The new loop layer, authorised under the 
1951 programme, is being built by George T. 
Davie and Sons, Lauzon, P.Q., who com- 
pleted the first of the five new gate vessels 
of trawler design in July, 1951, and are 
building a sister ship. The other three gate 
vessels are being built by the Burrard Dry 
Dock Company, Ltd., North Vancouver ; the 
Picton Foundry and Machinery Depot Com- 
pany, Ltd., Victoria; and the Victoria 
Machinery Depot Company, Ltd., Victoria. 
These multi-purpose gate vessels, to be used 
for operating the gate in A/S booms, as fleet 
auxiliaries, as anti-submarine netlayers for 
entrances to defended harbours, are capable of 
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being fitted for minesweeping, they have a 
length of 125ft and are propelled by a diesel 
and a.c. electric installation with one shaft. 

Satisfactory progress was made with the 
large Arctic patrol vessel (icebreaker) being 
built by Marine Industries, Ltd., Sorel, 
Quebec. With a displacement of 5400 tons 
and a length of 269ft she will have diesel- 
electric propelling machinery of 10,000 b.h.p., 


equal to a speed of 16 knots. 
Two former fleet minesweepers of the 
“Bangor” class, the “Digby” and 


“Granby,” are being converted to coastal 
escort vessels of 590 tons displacement 
(790 tons full load); they are propelled by a 
two-shaft arrangement of diesels aggregating 
2000 b.h.p., giving a speed of 16 knots. 


(To be continued) 


Civil Engineering in 1951 


No. IV—(Concluded from page 85, January 18th) 


sae Maple Lodge sewage disposal works 
of the Colne Valley Sewerage Board, with 
its attendant trunk mains and pumping 
station, is the largest sanitary engineering 
project which has been under construction 
in this country for the past few years. 
During 1951, the works were brought into 
use, by stages, starting in the summer. At 
the end of ihe year all units except the storm 
water tanks, stardby trea.ment units, 
administration and mainterance buildings, 
were in use, though the sludge filtration and 
incineration plant was still w.dergoing tests. 
The works generally, apart from the usual 
teething troubles, appear to be functioning 
very satisfactorily, ard the effluent dis- 
charged to the river complies with the 
stardards la.d down by the Bcard’s Act. 
The consulting engineers responsible for 
the design and construction of the Maple 
Lodge works are Messrs. Sardford Fawcett 
ard partners. 

We do not propose to give here a general 
description of the works, which we have done 
before,* but to describe two of the more 
detailed points of technical interest in its 
design. When the sewage enters the works, 
it passes first through grit channels, and then 
through a theacurmg flume before passing 
through the ccmminuiors, which are mounted 
in the sewage flow. The action of the com- 
minutors is to disintegrate all solids susper.ded 
in the sewage flow to such a degree that they 
can be passed forward to the primary sedi- 
mentation tanks, there being no need to 
expose solids to the ai:mosphere as is the case 
where screens are used. There are three 
eccmminutors in parallel, each capable of 
hardling 20 mg.d. The flow to them is 
controlled by motorised penstocks so that 
any machine may be used as a standby to 
be brought into service automatically should 
the flow call for it, or operaied at will. As 
may be observed from the accompanying 
diagram, each machine consists of a rigid 
frame on which stellite-faced combs are 
mounted, and a heavy slotted drum which 
rotates at 15 r.p.m. At the end of each slot 
there is a stellite-faced cutter bar so that all 
solids collected in the slot are swept to the 
cutter bar by the stationary comb and so 
are cut up. Solids which lie on the bars 
between the slots or which settle on the comb 
itself are cut by a further set of tungsten- 
carbide-tipped cutting teeth which are 
mounted on the drum and pass through 
grooves in the combs. These teeth project 
f;in from the drum and large solids are 


* See THz ENGINEER, January 6, 1950, and October 31, 
1947, 





therefore not cut at one pass, but are 
returned to the incoming stream of sewage 
for further cutting until they have been 
reduced sufficiently to pass through the jin 
wide drum slots. The cutting action is 
therefore gentle and only 2 h.p. is required 
to treat sewage at the rate of 20 m.g.d. even 
though the sewage may contain an unusually 
high proportion of solids, such as is found 
in the water-borne wastes from slaughter- 
houses. 

‘The clearances between cutting members 
are kept as low as 0-0015in and the machines 
are therefore very generously proportioned 
for max:mum rigidity. The slotted drum is 
carried on a 7}in d ameter shaft which runs 
in a ball journal bearing at the bottom and 
is supported by a pair of angular contact 
preloaded ball bearings at the top. The 
electric motor runs at 1440 r.p.m., which is 
reduced to 15 r.p.m. by a tmple reduction 
gearbox. Our second illustration shows the 
comminutor installation and the measuring 
flume, with storm water tanks visible in the 
background. The comminutors are “R36” 
machines supplied by Jones and Attwood, 
Lid., of Stourbridge. 

The drying of digested sludge and of 
surplus activated sludge by mechanical 
means at the Maple Lodge works is necessi- 
tated by the prohibition, imposed by the 
clauses inserted in the Board’s Act for the 
protection of local water interests, of sludge 
drying except on watertight beds. It was 
feared that the sludge liquor, if allowed to 
soak into the gravel subsoil, might pollute 
the nearby wells in the underlying chalk. 
The construction of the buildings housing 
the sludge filtering and drying plant was 
substantially completed in 1951, and the 
installation of the machinery was far enough 
advanced for operational trials on sludge to 
commence during August. No serious diffi- 
culties were encountered, but certain modifi- 
cations had to be made to the furnaces which 
are the prototype of their design. By the 
end of the year the elutriation tanks, four of 
the six filters and one of the four furnaces 
were commissioned ; with the present sewage 
flow into the works one furance and two 
filters are sufficient to deal with the sludge 
load. 

The digested sludge is treated, before 
filtration, in two, elutriation tanks, each of 
35ft diameter and 1l0ft side water depth, 
equipped with revolving scraper and thicken- 
ing mechanisms. Final effluent is used for 
the elutriation and is then returned to the 
works for treatment. Before filtration, 
the sludges are treated with chlorinated 
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copperas to induce flocculation. This plant 
including tanks, pumps, and chlorinators, fo, 
producing the chlorinated copperas, is houseq 
in the conditioner house, and a laboratory 
is provided for the chemist supervising the 
filtration. The filtration and incineration 
plant is designed to operate with digested 
sludge, activated sludge or a mixture of 
both, and is so arranged that any two kinds 
of filter cake may be produced, eit):cr o 
both of which may be dried and/or burnt gt 
the same time. The filtration units, com. 
prising vacuum filters, compressors, vacuum 
pumps. and filtrate pumps, are housed in the 
filter house together with the sludge pumps, 
chemical dosing equipment and other 
ancillary plant. 

The filter cake is conveyed on belt con. 
veyors to the incinerator house, which houses 





CROSS SECTION OF COMMINUTOR AT 
MAPLE LODGE WORKS 


four incineration units, each comprising a 
heating unit, flash dryer, cyclones, pul- 
verisers and auxiliary equipment. The cake 
is mixed. with previously dried sludge in a 
double paddle mixer and introduced into a 
flash dryer. Here it meets a stream of 
furnace gases at about 1300 deg. Fah. The 
particles of sludge are dispersed through the 
stream of hot gases and the moisture is 
almost instantaneously driven off. The dried 
sludge is carried with the gases to a cyclone, 
where it is removed, the gases being returned 
to the furnaces for deodorising and discharge 
to the atmosphere after passing through a 
fly ash precipitator. The furnaces are 
xerein d designed to work on pulverised 

el, but are able to burn the dried sludge if it 
is not required as a fertiliser ; provision has 
been made for oil firing if necessary. At 
present the majority of the dried sludge is 
being burnt, the balance of the heat required 
being obtained from pulverised fuel. Coal 
is delivered by barge at a wharf, specially 
built for the purpose, at the confluence of 
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the River Colne and the Grand Union Canal. 
The barges are unloaded by a telpher grab 
and the coal transported on a system of 
belt and chain conveyors to the bunkers, 
which are adjacent to;-and form part of, the 
incinerator house. The coal is pulverised 
and carried on a stream of hot air to the 
furnaces, each of which is served by two 
pulverisers. The ash from the furnaces is 
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tion of the Blithfield reservoir for the South 
Staffordshire Waterworks Company. The 
reservoir is situated in the valley of the 
River Blithe, about 10 miles north of Lich- 
field, and adjacent to the village of Abbots 
Bromley. Work was commenced towards the 


end of 1947, the dam being of earthwork with 
a clay corewall, its height being about 50ft 
and its leng.h 3000ft. The reservoir which 
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The discharge tunnel, which is 14ft in 
diameter, together with the overflow, form a 
single rectangular structure some 343ft in 
length, the whole being of a massive and 
somewhat unu.ual character. When the 
reservoir overflows, the water falls over 
the crests of two parallel side walls into 
@ channel formed on the top of the diseharge 
tunnel, then passes to a settling pool from 
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raked into wet ash sumps and pumped into 
an adjacent ballast lake. It is hoped to 
construct silos for storing and bagging the 
dried sludge for use as fertiliser, and ducting 
has been included in the incinerator house so 
that the dried sludge may be extracted and 
transported pneumatically to the silos. 
The sludge filtration and drying plant was 
supplied and installed by the Dorr Oliver 
Company, Ltd. - 


BLITHFIELD RESERVOIR 


One of the larger water supply schemes in 
progress during 1951 involves the construc- 


SIDEWALL AND ARCH 





it forms will extend for a distance of about 
2} miles up the valley, having a surface area 
of about 800 acres. 

The cut-off trench in places reached a 
depth of 100ft, down to the hard Keuper 
marl, the quantity of concrete refilling in 
this trench being about 90,000 tons. The 
earthwork for the embankment, amounting 
to a quantity of about 500,000 tons, is being 
obtained about the site of the works, and is 
transported to its position by a fleet of lorries 
and wagons. The upstream face of the 
embankment is lined with a substantial 
thickness of concrete sheeting. 


“Le ROR Ga Qt 


SHUTTER AT WOODHEAD TUNNEL 


CONSTRUCTION OF ENTRANCE LOCH—EASTHAM OIL DOCK 


which it will flow by another channel into 
the river. Heavy rainfalls have, of course, 
taken place from time to time whilst the 
works have been in progress, one flood last 
autumn being such that a depth of 8ft of 
water through this tunnel was reached. The 
channel of the overflow is open from end to 
end through the embankment, which abuts 
on to it on either side. The constructional 
work is well advanced, and the impounding 
of water should commence by the end of 
1952. The consulting engineers are G. H. 
Hill and Sons (Manchester), and the con- 
tractors John Mowlem and Co., Ltd. 
TUNNELLING 


Most of the larger tunnelling contracts 
in progress in this country in 1951 have by 
now been under construction for several years, 
and we have from time to time given notes 
on the progress of some of them, such as 
tunnels for Scottish hydro-electric schemes, 
and the series of tunnels being built for the 
Manchester Corporation Waterworks as part 
of the Haweswater Aqueduct. We noted 
at this time last year the attention being 
given to increasing the speed of tunnelling 
operations, by the use of improved drilling 
or concreting plant, and particularly of 
tunnel driving. In fact, higher rates of 
driving were recorded a number of times 
during the year, the highest of which we are 
aware being a distance of 427ft in one 
week—achieved last June on one of the 
tunnels for the collecting aqueducts of the 
Loch Sloy scheme. Over a period of thirty- 


one days, a fooiage of 1231ft was driven, the 


tunnel being approx'’ma:ely 7ft square and 
driven through hard d.orite. The contractors 
in this case were Edmund Nuttall, Sons and 
Co. (London), L‘d. 

As an example of tunnelling work, the 
following progress notes are given of the 
Woodhead tunnel, the largest single tunnel- 
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ling contract in progress in this country in 
1951. The construction of this new double- 
line railway tunnel for British Railways, 
Eastern Region, between Woodhead and 
Dunford Bridge stations on the Manchester- 
Sheffield line, has now been proceeding for 
almost three years. Work ded steadily 
in the face of considerable difficulties in 
1951, and the project is scheduled to be 
completed by July, 1953. 


The pilot tunnels, which were driven from 
both portals and from the 500ft deep central 
working shaft, met last May, by which time 
some 1500ft of the 3-2 mile long tunnel had 
been broken out to full section. Enlargement 
of the pilot tunnel then continued in various 
sections and some 3000ft were enlarged in 
strata ranging from fairly good sandstone 
to very poor shales. The tunnel roof is 
supported by steel ribs packed into position 
as excavation proceeds and only in one or 
two sections has it been found possible to 
omit all roof supports. 


The formwork used for lining the tunnel is 
designed to shutter the arch and side walls 
simultaneously, and is mounted on rails 
set on the haunch and side wall footings, 
previously cast. The shutter units are 20ft 
long and will ultimately be connected into 
80ft lengths during use. The illustration on 
page 129 shows one of these units assembled 
at the Woodhead portal. Concreting of the 
arch and side walls had already commenced 
at the end of the year at the Woodhead end, 
the unmixed materials being supplied in 
“trains”’ from a: batching plant erected 
outside the portal. The materials are mixed 
on delivery to the section being concreted, 
and are pumped into position. 

The outside work involves the replanning 
of the tunnel approaches and the construc- 
tion of two bridges. _Much of this work is 
planned to be done towards the end of the 
job owing to the space required at each 
portal for the lay-out of the contractor’s 
concreting plant and storage facilities for 
materials. The chief civil engineer for 
British Railways, Eastern Region, is Mr. 
J. I, Campbell, and the consulting engineers 
are Sir William Halcrow and Partners. 
The contractors are Balfour Beatty and Co., 
Ltd. 

Probably the most important American 
vehicular tunnel scheme in the course of 
construction in 1951 was the Elizabeth River 
tunnel between Norfolk and Portsmouth, 
Virginia, which is expected to be completed 
this year. Having a 2100ft underwater length 
made up of seven 300ft sections, the two-lane 
tunnel extends over a distance of 3400ft from 
portal to portal. In accordance with general 
practice adopted in the construction of a 
trench tunnel, the steel casings for the under- 
water part of the tunnel are built sectionally 
ashore on shipways. Made watertight by 
bulkheads at either end, the double-shelled 
steel casings are then towed to the tunnel 
site and are fitted there with an 18in thick 
interior_ring of concrete and sections of a 
22ft wide roadway slab. Weighted by addi- 
tional concrete between the inner ring and the 
outer o¢tagon-shaped shell, the sections are 
then sunk one by one into exact position in a 
trench 50ft deep by 40ft wide, dredged across 
the river bottom. As the sections go into 
place, they are bolted together by divers. 
In the last phases of construction, the joints 
between sections are sealed by heavy rings 
of concrete poured underwater, and the 
trench in which the tunnel lies is backfilled. 
Bulkheads between the sections are holed 
through, the joints are welded tightly from 
the inside, and the final interior work on the 
tunnel is completed under water in the dry. 
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Om REFINERIES 

A substantial volume of civil engineering 
work was in progress in 1951 for the con- 
struction of power stations .and of oil 
refineries, with the associated site develop- 
ment works, including, in the latter case, 
even facilities for berthing large tankers. 
Each of these classes of construction are 
dealt with in other annual articles, but one 
or two examples of the civil engineering 
aspects of the work are given below. 

In the course of the building of the two 
large new refineries for the Shell Refining 
and Marketing Company in this country, 
both of which have for some time been in 
operation and both of which are now prac- 
tically completed, there were some special 
problems of a civil engineering nature, One 
of these was the foundation design of heavy 
oil tanks that- were to be built upon excep- 
tionally weak ground so necessitating some- 
thing more substantial than the small bank 
or bed of soil, sand or clinker which is usual 
for such foundations. The load could be 
carried either by piles resting on firmer 
strata at depth—a solution which, in the 
case of an oil tank, was open to many objec- 
tions of which the high cost was only one— 
or of spreading the load over a larger area of 
ground by means of a raft. The answer to 
this problem was the “ Durley dome,” a 
flat dome of plain concrete surrounded on its 
outer periphery by a ring of reinforcement.f 

The tank rests on earth, sand or clinker 
spread over the dome. The dome spreads 
the weight over an area larger than the 
diameter of the tank and the load coming 
upon the ground is regulated as to what it 
will bear without excessive subsidence. A 
subsidence of about lft is regarded with 
equanimity, but by means of the dome a 
greater subsidence than this, or an irregular 
lopsided subsidence can be avoided. It will 
be seen that the Durley dome foundation 
raft has the advantage of floating quite 
freely ; there are no hard spots and it is com- 
paratively easy and cheap to build. 

One other problem which had to be solved 
had to do with the cooling water. The 
quantity of heat which had to be extracted 
from the Stanlow refinery process plants was 
so large that it was feared that the water 
in the adjoining Manchester Ship Canal, 
although of very large total bulk, and in 
some degree of motion, might not be sufficient 
to dissipate it. In order to guard against 
the possibility of creating a sensible rise in 
the temperature of the canal water it was 
desided to pass over a cooling tower the 
whole volume of process water—that is to 
say, the whole volume of water which was 
capable of flowing through a culvert 8ft in 
diameter. To do this, a cooling tower, 
believed to be larger than any. hitherto 
erected, had to be built. It is believed that 
this use of a cooling tower for dealing with 
water other than in a closed circuit is some- 
thing new in cooling practice. The civil 
engineering consultants for the works 
described in these paragraphs are Messrs. 
Maunsell, Posford and Pavry. 

In the same locality the Manchester Ship 
Canal Company has under construction the 
new oil dock at Eastham. This dock, which 
will provide berths for four tankers of over 
30,000 tons, is being built in the form of a 
square with sides 900ft in length. The 
dock will cover an area of 18} acres and will-~ 
have a depth of 40ft of water. 
discharging facilities will be provided for 
each berth, including a 16in diameter pipe- 
line system which will carry oil from the 
dock to the refinery at Stanlow about 6 miles 
from the entrance of the Ship Canal. Entry 

¢ See Tue Enoinern, December 22, 1950. 
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to the new dock will be by an entrance lock 
800ft long by 100ft wide, with three caisson 
gates which will be towed by sea to Ea::ham 
from the shipyard of Vickers-Armstrongs, 
Ltd., at Barrow-in-Furness; they w''l be 
sliding gates operated electrically. 

The work of excavation of the dock was 
approximately 70 per cent complete 2' the 
end of 1951, and the concreting of the walls 
was due to start. Excavation in the lock 


and entrance wall area was almost com lete, . 


whilst the concreting of the lock wall: and 
entrance wall was practically finished. 

When the lower portion of the lock and 
entrance wall is finished the river coffe: dam 
will be breached and one of the lock ates 
will be placed in position at the lock entrance, 
The new power-house is now finished and 
machinery is in process of being installed 
and pressure mains laid. The contractors 
building the Eastham oil dock are Sir Alfred 
McAlpine and Sons, Ltd.; the illustration 
on page 129 gives an idea of the progress of 
the work. 


THERMAL POWER STATIONS 


Of the very many power stations under 
construction in 1951, we give below some 
details of civil engineering work at two of 
them, Keadby and Brighton “B.” Keadby 
power station is situated on the River Trent 
about 9 miles above its mouth, in Lincoln. 
shire. It is intended eventually for an output 
of 360MW, in six sets, the first stage works 
being for four sets only, The first stage of the 
constructional work was substantially com- 
pleted at the end of the year. 

The strata at the site consist of silts, sands 
and some peat to a depth of nearly 40ft 
which covers a mass of Keuper marl. All 
the heavy structures were. supported on 
precast reinforced concrete piles driven into 
the marl. It has been necessary to drive 
nearly 6000 piles in the main structure 
foundations, comprising the power-house, 
administration block, workshops and stores, 
water-treatment plant, control house and 
coal handling plant. These piles were 16in 
square and 50ft long, and were driven by water 
jetting aided by hammer. Over 30,000 cubic 
yards of concrete have been placed. 

The cooling water system is designed to 
deal with 15 million gallons of water per 
hour from the River Trent, and consists of 
intake and outfall chambers and mild steel 
pipe-lines. The construction of these 
chambers involved the excavation of some 
30,000 cubic yards of material and the 
casting of about 15,000 cubic yards of 
concrete, A total of 1280 bearing piles was 
used to support the pipe-lines on pile bents. 
Three lines of 72in diameter mild steel pipes, 
each 5629ft long, comprise the cooling, water 
intake and outfall pipe-lines. 

Adjacent to the cooling water pump house 
is the water-treatment plant and sedimenta- 
tion tank for the boilers in the power-house. 
This work involved the casting of over 3300 
cubic yards of concrete below ground level. 
The switchgear site consists of an embank- 
ment of about 30,000 square yards of rolled 
slag upon which in situ concrete foundations 
are constructed. 

Apart from the construction of the power 
station itself, two other contracts are being 
carried out for the British Electricity 
Authority at Brighton “ B” power station. 
One of them covers the cooling water circulat- 
ing system, including a pumping station 
with a capacity of 347,000 g.p.m., which 
forms an extension to the existing “A” 
station pump house; a-reinforced concrete 
box conduit constructed on piles from ow 

house to the power station ; an intake 
entice harbour ; sea and harbour outfalls ; 
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1900ft of coal wharf and berths for three 


4900-ton colliers; and various roads serv- | 


ing the power station. The other contract 
covers the construction. of a deep level tunnel 
to carry the power cables under Shoreham 
harbour from the new Brighton “ B ” power 
station to the mainland. , 

The first contract is now complete and 
awaiting the installation of the plant, which 
is being directed by the Generation Con- 
struction Department of the South-Eastern 
Division of the B.E.A. The main contractors 
were Bierrum and Partners, Ltd. 

The second contract was well advanced 
at the end of 1951, when the driving of the 
tunnel, sinking of the shafts, and the placing 
of the cast iron lining to both chats and 
tunnel had been completed, leaving the 
placing of the concrete invert and cable racks 
in the tunnel, the steelwork in the shafts 
and the finishing of the construction of the 
access Chambers, to complete the contract. 
The tunnel has an internal diameter of 10ft 
and is 414ft long. The shafts are 12ft in 
diameter, widening to 15ft internal diameter 
at the bases. 

A difficulty encountered in driving the 
tunnel was the infiltration of water from a 
flint layer and through fissures in the chalk, 
and it was found necessary to use compressed 
air over most of the length. The pressure 
used was 234 Ib per square inch to start with, 
but as the level dropped and the face moved 
nearer the sea the pressure had to be increased 
toa maximum which varied, according to the 
state of the tide, from 26ib to 29lb per 
square inch. A point worth noting in connec- 
tion with the use of compressed air was that 
air losses, at one point, reached a maximum 
of 1000 cubic feet per minute, which was half 
the installed plant capacity ; 200 cubic feet 
per minute was accounted for in “snorer” 
operation and locking in and out, and the 
remaining 800 cubic feet. per minute was 
mainly lost through the flint layer and chalk 
fissures, either to the south shaft excavation 
or through a borehole originally put down to 
ascertain the nature of ground, although this 
boring was some distance away. 

Considerable difficulty was encountered 
in sinking the south shaft through a deep 
band of water-bearing ballast, as excessive 
movement of this material had to be avoided 
because of the proximity of adjacent founda- 
tions. This strata was eventually con- 
solidated successfully by the Cementation 
Company, Ltd. The main contractors for 
the tunnel work are Balfour Beatty, Ltd. 
The consulting engineers for the work 
described in this section, both at Keadby 
and Brighton, are Sir William Halcrow and 
Partners. The main contractors at Keadby 
power station are Sir Robert McAlpine and 
Sons (Midlands), Ltd. 

An interesting constructional job was 
completed in 1951 at Uskmouth power 
station, where the pumping station is founded 
on a large caisson sunk into the bed of the 
River Usk. Some details of the caisson 
sinking were given in our issue of July 7th 
last. Another example of power station 
construction of technical interest is that of 
the new Acton Lane “ B”’ power station in 
London, where precast reinforced concrete 
units were used to build the turbine and 
switch house. This work will be described 
in a later issue. 


STRUCTURAL ENGINEERING 


In the last section of this review, we have 
noted briefly some of the more interesting 
achievements of the year in structural engi- 
neering. Of the technical papers presented 
in 1951, mention should be made of several 
devoted to the elasto-plastic analysis of steel 
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on 


ERECTION OF HALF PORTALS OF ALUMINIUM HANGAR 


structures. One of them, entitled ‘‘ Short- 
coming of Structural Analysis,” by Professor 
J. F. Baker (the Andrew Laing lecture), 
was printed in abstract in our issue of Decem- 
ber 7, 1951. A recent development of Pro- 
fessor Baker’s method to the design of steel- 
framed buildings was outlined in a paper 
entitled ‘The Rapid Calculation of the 
Plastic Collapse Load for a Framed Struc- 
ture,” by B. G. Neal and D. 8. Symonds, pre- 
sented last November at the Institution of 
Civil Engineers. 

Turning now to some examples of struc- 
tures erected in 1951, three hangars of 
braced portal construction in aluminium 
alloy were erected at London Airport.* The 
portals were pinned at ground level, the 
span between the centre lines of the pins 
being 145ft 6in. Our illustration shows the 
erection of one of the hangars in progress ; 
@ pair of half-portals is being hoisted into 
position by two manually operated winches 
(the winch ropes may be observed to the 
left of the illustration) by rotating the 
assembly about the pins at its base. The 
centre joints between the portals were then 
made with turned bolts. The hangars were 


designed and built by Structural and 
Mechanical Development Engineers, Ltd. 
Amongst other noteworthy structures of 


1951, a factory building, involving the use 
of precast and prestressed concrete units in a 
~“S Tae Byoivemr, June 1, 1961. 





novel fashion, was erected at Malago, Bristol 
(THe Enorngzr, September 7, 1951). The 
buildings of the South Bank Exhibition were 
described in our issues of May 4th and 
May 11th last ; they embody many interest- 
ing points of structural design and practice. 

Shell roofs in reinforced concrete are 
becoming increasingly common; one large 
structure of this kind, a bus garage, was 
completed during the year at Bournemouth. 
The garage building, which is_ultimately to 
be duplicated, gives a column-free’ covered 
space of approximately 300ft by 150ft. 
The span of 150ft is the largest yet con- 
structed in this country with prestressed 
edge beams and a shell roof. The roof is a 
reinforced concrete thin shell structure made 
up of nine cylindrical-shaped vaults, as shown 
in the illustration below. All nine vaults have 
a radius of curvature of 22ft 10#in, a rise 
from springing to crown of 6ft 9%in, and, 
except at the ends and springing where there 
is some slight increase, a shell thickness of 
2tin. The chord width all through is 33ft. 
The intermediate edge beams are 10in wide 
and 5ft 6in deep, while the external edge 
beams are slightly larger and have an 
upstand. They were cast in situ and post- 
tensioned by the Magnel-Blaton system. 

To minimise the effects of shrinkage the 
edge beams were, in practice, each cast in 
three separate stages. The concrete used 
for them had a specified twenty-eight-day 





150 FT. SPAN SHELL ROOF WITH PRESTRESSED EDGE BEAMS 
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strength of 6000 lb per square inch. The 
casting of the beams and of the end tie frames 
preceded the construction of the shell vaults, 
but it was not until the concrete of the vaults 
had been cured to a specified strength that 
prestressing was carried out. For the vaults 
themselves the pressure sprayed method of 
concreting was adopted. Here the reinforce- 
ment was of mild steel, most of it in the form 
of mesh fabric, but partly in the form of bars. 
The total design load on each roof bay was 
195 tons and, of this, there was a live load 
component of 60 tons. Strain-hardened 
square twisted steel reinforcement gives 
continuity between the edge beams and 
vaults, and although they were separately 
constructed and formed by different methods, 
the two act together and function as a mono- 
lithie whole. There are no expansion or 
contraction joints anywhere in the structure ; 
stresses resulting from temperature change 
were all allowed for in the design. The con- 
sulting engineers were R. Travers Morgan 
and Partners, the main contractors James 
Drewitt and Son, Lid., and the contractors 
for the prestressed work the Vibrated Con- 
crete Construction Company, Ltd. 

Another class of structure which presents 
an unusual problem of design and construc- 
tion is the television mast. During the year 
a 750ft mast was completed for the B.B.C. 
at Holme Moss by the British Insulated 
Callender’s Construction Company, Ltd. The 
mast consists of a triangular lattice ‘‘ Support 
mast ” of bolted high-tensile steel, 9ft across 
the face, extending from a pivoted base 
pedestal at ground level to a height of 
600ft. Surmounting it is a cylindrical slot 
aerial structure, 6ft 6in in diameter and 110ft 
long, containing thirty-two vertical slots, 
each 8ft-long by 1ft wide. This slot aerial 
is not for immediate use, but is required 
for future v.h.f. sound broadcasting. At an 
elevation of 710ft the topmost guys are 
attached and above them, standing as a 
cantilever, is a short square tower carrying 
eight dipole aerials and reaching, with its 
obstruction light and lightning conductor, 
to a height of 750ft. 

The total weight of the mast is some 140 
tons and the maximum thrust on the base 
pedestal, which includes the vertical com- 
ponents of the guy tension is 336 tons. 
The mast is supported by guy ropes, spaced 
120 deg. apart in plan, attached at heights 
of 200ft, 400ft, 600ft and 710ft, and ranging 
in circumference from 4{in to 6in. All ropes 
have a factor of safety of four on the breaking 
load under the most severe conditions, 
the latter including a coating of ice of }in 
radial thickness throughout, simultaneously 
with a wind pressure approaching 60 lb per. 


square foot at the mast head. -At the- 


anchorages provision is made for rigging the 
guys to previously calculated still-air tensions. 
These rigging tensions are separately com- 
puted for each set of guys so that the hori+ 
zontal deflection of the mast at each point 
of attachment is proportional to its height 
above the base pivot so that these points 
remain in one straight line: It thus becomes 
possible to treat the mast itself as a simple 
continuous beam with linear supports, and 
secondary stresses arising. from relative 
movement of the supports are avoided. 
The maximum deflection at any point was 
limited by the specification to 1 per cent of 
its height above ground and a movement of 
7ft 6in from the perpendicular at the mast 
head was thus envisaged under the most 
severe conditions. 
CONCLUSION 

Space has permitted the mention only of 
some representative examples of civil engi- 
neering schemes in progress in 1951, and 
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works overseas have been mentioned only 
in one or two instances. In particular, the 
vast amount of overseas hydro-electric 
development, has not been touched upon, 
and we would refer readers to the various 
articles which appeared during the year 
about such projects as the Davis dam and 
the Grand Coulee pumping plant in the 
US.A., the Bhakra dam in the Punjab, and 
the developments on the Isere River in 
France. Progress of the Owen Falls hydro- 
electric scheme, with which some British 
firms are concerned, was described in our 
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issue of December 28th last. Anothe 
development of more than usual interest j, 
that proposed at Kariba Gorge on the 
Zambesi River. A report on this scheme wa, 
published during the year, which proposeq 
that the development should take place jy 
two stages, first of 385MW, costing £43} 
million, and, secondly, of 1000MW, costing 
£74} million. The construction of the firs 
stage would take eight years to complete, 
and a completion date of 1961 was suyvested 
for this stage, with a rail or road connection 
to the dam site by 1954-55. 


Ship Research 


By S. LIVINGSTON SMITH, C.B.E., D.Se.(Eng.), M.I.Mech.E.* 
No, I 


In this Thomas Lowe Gray Lecture presented before the Institution of Mechanical 
Engineers, on January 18th, which we here abstract, the author grouped the various 
branches of research under four main headings : ship structures, hydrodynamics, 
ship performance and ship machinery, respectively. He selected for reference the 
more important and interesting examples of research under each heading. 


Sure STRUCTURES 

A® entirely satisfactory method of dealing 

with the strength of ships ought to provide 
means for the accurate determination of the 
principal stresses in all parts of the structure. 
Some method of estimating ship strength 
must necessarily be adopted, even if mathe- 
matically exact solutions may not be pos- 
sible. It is easy to imagine many complex 
straining actions which may arise in a 
loaded ship. The difficulty in calculation is, 
of course, our ignorance of the effective 
loads which operate on the structure. The 
forces due to gravity and the static pres- 
sure of water are easily determined quanti- 
tatively. The intensity of impact from waves, 
the effect of variations in préssures due to 
the motions of the ship on the water, and 
the rolling, pitching and heaving reactions 
can only be determined by the results of 
experience with actual ships’ structures or 
by experiments. It is surprising that so 
little reliable information on this subject— 
comparatively easy to obtain—has been 
published until the last few years. 


First attempts at rational estimates of 


the strength of ships were directed towards 
the determination of the stress on a@ cross- 
section, assuming the vessel to bend as a 
whole owing to the unequal distribution of 
weight and support in a fore and aft direc- 
tion. That particular problem was solved 
for practical purposes many years ago and 
has become known as the girder theory. 
Reference to the strength of a ship has 
nearly always meant the strength required 
to resist longitudinal bending. This is not 
entirely satisfactory since, after all, a ship 
that will not deflect appreciably in a certain 
diréction can scarcely be regarded as satis- 
factory if it is weak in other respects. 

The essential difference between longitu- 
dinal and transverse strength is that for the 
former, rational and reasonable calculations 
can be made by statical methods, whereas 
for the latter, the structure is of a redundant 
nature and the strésses are indeterminate 
by ordinary methods. Clearly, measure- 
ments of strain on full-size vessels are 
essential if we are to enlarge our knowledge 
and -understanding of structural behaviour. 
Whefe comparative methods of calculation 
are to be considered, the use of structural 


models offers. attractive possibilities, 

While calculations of longitudinal strength 
are comparatively straightforward although 
tedious, calculations of tfansverse strength 
are less simple and even more tedious. 
Loads acting upon a ship are both static 
and dynamic, and no theory. has yet been 
propounded which deals comprehensively 
with the many and varied effects sich as 
the interaction between longitudinal and 
transverse strains, the effect of shear defor- 
mations, and so on. For these and other 
reasons too numerous to mention in detail, 
the British Shipbuilding Research Associa- 
tion (B.S.R.A.) has sponsored fundamental 
inv-stigations on model structural «lements, 
where the loads to be applied and the prin 
cipal stresses can be determined under con- 
trolled conditions by various methods, includ- 
ing photo-elasticity. The experimental results 
can then be compared with calculated results 
using such modern methods of structural 
analysis as moment distribution, column 
analogy, relaxation metliods, &c. From 
tests on structural elements it is proposed 
to proceed to similar tests on larger sections 
of the hull‘on the model scale. Only by such 
means does it appear possible to explore, 
for example, the interaction of longitudinal 
and transverse strength. All this work is 
closely related to strain measurements on 
actual ships. 

Tests of Structural Components.—Struc- 
tural components are being tested in the 
well-known machine at Glengarnock. In 
this machine, which now belongs to B.S.R.A., 
typical ship girders such as bulkhead stif- 
feners can be tested under lateral loads up 
to 180 tons. The results of these experiments 
have found useful practical application in 
shipbuilding and have led to important 
economies in steel. The findings are given 
in a series of important papers (Adam, 
1940; Lillicrap and Jensen, 1943-44, and 
1944-45, and Jensen, 1948-49)f. I will 
refer here only to one aspect of the work. 
It has been found, for example, from the 
comparison of riveted stiffeners with their 
welded counterparts, that the removal of 
the faying flange does not reduce the section 
modulus. Weight saving is then possible 
without reduction either in strength or in 
stiffness. It has been accepted by the appro- 
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reductions in section modulus up to 15 per 
cent and in inertia up to 25 per cent. Simi- 
larly, welded brackets show appreciable 
reductions in stress compared with their 
riveted counterparts, a fact which is attribu- 
table to the greater rigidity of the welded 
bracket. 

Many ship girders, such as those within 
the double bottom and on the underside of 
decks, suffer both lateral loads and end 
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Under both lateral and axial loading. 
Fic. 1.—New Machine for Testing Ships’ Structural Members 
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A new machine (Fig. 1) has therefore been 
constructed for B.S.R.A., capable of apply- 
ing lateral loads up to 300 tons and end 
loads up to 600 tons. In this machine it will 
be possible to investigate strains and deflec- 
tions in a stiffened area of plating some 
24ft by 9ft, representing a portion of tanker 
bottom plating, for example. 

Tests have also been made in the 1500-ton 
compression machine at Messrs. Dorman 
Long’s on sections of a double bottom, again 
with the basic aim of comparing the struc- 
tural behaviour of riveted and welded con- 
struction. These specimens represented a 
section of a double bottom of a ship of about 
400ft in length, and were l0ft by 7ft 6in 
by 3ft in depth. The object of the experi- 
ments was to observe the behaviour of a 
panel of plating some 0-6in thick in the 
section, when under compressive loading. 
The experiments are still proceeding, but 
it can already be stated that they confirm 
the enormous capacity of a welded structure 
to absorb energy. This fact is well appre- 
ciated in Admiralty circles. 

Fundamental problems in the strength of 
ships are the stresses and deflections in 
flat plates when the latter are subjected to 
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Stress curve at jack load of: A 80,000 lb, B 120,000 Ib, C 160,000 lb, and D 190,000 Ib. 


Fic. 2—Stress Distribution at Particular Loads around Mid-section of Bow Girder 
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uniform lateral loading combined with ten- 
sion or compression in the plane of the plate. 
Few experimental data are available on this 
subject and, to fill this gap in knowledge, a 
series of tests is being made at Cambridge 
University in a specially designed and con- 
structed testing machine. Panels of mild 
steel plate 2ft by 2ft, 2ft by 4ft, and 2ft by 
6ft, are subjected to uniformly distributed 
lateral loads combined with tension or com- 
pression in the plane of the plate while 
strains and deflections are measured. 

Model Tests.—A box girder can be regarded 
as a very elementary and simplified model, of 
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work has confirmed the expected existence 
of very large stress concentrations at the 
roots of expansion joints. More detailed 
investigations on this matter are now pro- 


g. 

The Admiralty are carrying out studiés 
of the stress concentrations in small scale 
models constructed of xylonite of important 
parts of ships’ structures such as deck 
openings, &c., using photo-elastic methods 
to establish the principal stress directions 
and small wire-resistance strain gauges 
suitably oriented to obtain actual stresses. 
Opportunity is then taken at launches of 


TaBLE 1.—Summary of Structural Investigations on Ships 
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in Britain being under the Admiralty Ship 
Welding Committee, which was set up for the 
purpose. 

The detailed reports of some 1400 casual. 
ties were carefully analysed. Most of thege 
concerned American ships, and the majorit 
were of a minor character, but included 
eleven ships broken in two. In proportion 
to the large number of ships built under the 
emergency programme the number of scriougs 
failures was small, but they all showed some 
important features in common. Practically 
all the fractures originated at notch ecifects, 
occurred suddenly, and were definitely brittle 











Type of experiment Type of ship | Riveted ships Welded ships 
Preliminary hogging and sagging... ...| Still water | 10,000-ton deadweight tramp “Empire Duke ” - 
Full-scale hogging and sagging ...| Still water | 10,000-ton deadweight tramps “Clan Alpine ” ** Ocean Vulcan ” 
Full-scale hogging and sagging ad Still water | 12,000-ton deadweight tankers “Newcombia (Shepheard and Bull, | “ Neverita” (Admiralty Ship W: Iding 
| 1946-47) Committee, 1946, Report R1) 
Stresses during launching ... ... ...| Launching 12,500-ton deadweight cargo liners “Empire Haig” (Pascoe, 1946-47) | ‘‘ Empire Allenby” (Pascoe, 1946-47) 
Preliminary experimental voyage ...| At sea | 12,000-ton deadweight tanker “Niso”’ (Boyd, Bull and Pascoe, — 
| 1947-48) 
Full-scale sea-force investigations -| At sea ** Ocean Vulcan ” 


10,000-ton deadweight tramp = 





a ship’s hull. Experiments have therefore 
been made on a large stiffened box girder 
68in in width by 45in in depth (Sparkes, 
Chapman and Pippard, 1949). The plating 
was Q-lin thick and the box was stiffened 
transversely by riveted angles fin by jin 
spaced 4in apart. This box girder was 
tested in pure bending, and Fig. 2 shows 
typical results. The heart-of-plate stress 
differs very considerably from the maximum 
fibre stress. 

It is intended to continue this work and 
to find the effects of adding longitudinal 
stiffening material, thus increasing the 
resemblance to a ship’s hull girder, and the 
effect. on stress distribution over the cross- 
section of adding additional decks and 
superstructure. 

A relatively new technique using models 
made of rubber sheet has been used in 
preliminary theoretical investigations and 
experiments to determine the effect of expan- 
sion joints in large superstructures. This 





vessels to check the main features of the 
stress concentrations determined in greater 
detail by the model experiments. 

Full-Scale Research on Ships’ Structures.— 
I have already mentioned the need for strain 
measurement on full-scale ships, and in this 
connection some important problems of ship 
research arose from an outbreak of serious 
structural failures in welded ships during 
the 1939-45 war. In the early part of 1943, 
when the American emergency shipbuilding 
programme was in full swing, some disturb- 
ing reports came in of ships breaking in two 
suddenly, and often without apparent reason. 
Fig. 3 shows one case of a tanker that broke 
in two while lying alongside the builder’s 
outfitting quay after undergoing successful 
trials. These reports were of serious con- 


cern in Great Britain because of the Admiralty 
drive to promote welding in British ship- 
yards. 

Immediately, intensive investigations were 
started on both sides of the Atlantic, those 


in character. They tended to be more 
frequent at low temperatures, and although 
some originated in defective welds they 
travelled mainly through the plating, dis. 
regarding the welds. 

At first there was a strong impression 
that “locked-up stresses” due to welding 
were to blame, and a great deal of investiga. 
tion was devoted to this aspect, both in 
Great Britain (Admiralty Ship Welding 
Committee, 1950, Report RA), and in the 
United States (U.S. Government Printing 
Office, 1947). This work showed that what- 
ever effect such stresses might have on a 
brittle material, they could not by them- 
selves account for brittle fracture in a ductile 
material. 

A theory that the trouble was due to the 
“ rigidity ” of welded ships, led to extensive 
full-scale experiments on riveted and welded 
ships (Table 1) in which bending stresses 
were induced by changes in loading, and 


measured by a large number of strain gauges. 


Fic. 3—S.S. “ Schenectady” after Splitting in Two at Outfitting Dock 
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Within the limits of the bending moment 
applied to the two types of ship, these experi- 
ments failed to show any significant dif- 
ference in overall structural stiffness between 
the two formes of construction. It was found, 
however, that the conventional methods for 
estimating the stresses in ships give reliable 
results. provided that: stress concentrations 
and local bending effects are taken into 
consideration. 

These experiments were done in still water, 
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(a) Front view of recording panel (incomplete). 





(b) Rear view of recording panel. 


Fic. 4—Measurement of Strains on a Ship at Sea 


and the question now was whether different 
results would be obtained under the “ dyna- 
mic” conditions imposed by a seaway. A 
comprehensive investigation on the welded 
ship, 8.8. *f Ocean Vulcan,” was therefore 
undertaken, directed towards the deter- 
mination of the forces imposed on a ship at 
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sea. This has always been a great unknown 
in ship design, and generations of naval 
architects have dreamed of elucidating it. 
An attempt was made by Schnadel (1936), 
but modern developments in instruments, 
combined with strong Government backing, 
enabled this new endeavour to be made on a 
grander scale. The ship was fitted with a 
multiplicity of instruments to measure the 
distribution of water pressures on the hull, 
the wave profiles, and the accelerations, as 
well as the rolling, pitching, heaving and 
yawing movements, wind forces, ship’s 
speed, shaft torque, &c., and the stresses 
at a few important positions in the structure. 
All the instruments were wired to a central 
recording panel, which was photographed 
automatically at half-second intervals. Front 
and back views of this panel are shown in 
Fig. 4 (a) and (b), from which an idea of 
their complexity can be obtained. 

With these instruments and a team of 
observers on board, the ship plied on normal 
North Atlantic trading routes for’ over 
seventeen months, during which time hun- 
dreds of thousands of readings were recorded. 

Important conclusions have emerged and 
these will be referred to in the full reports 
to be published by H.M.S.0., some of which 
have already appeared (Admiralty Ship 
Welding Committee, 1946-50). These reports 
will also contain useful information on ocean 
waves, from which the most severe conditions 
for any given length of ship can be approxi- 
mately estimated. 
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After this work of the Admiralty Ship 
Welding Committee, the Admiralty sub- 
jected H.M.S. ‘ Albuera,” an uncompleted 
“Battle” class destroyer, to bending 
moments. A large number of strain gauges 
of several kinds were used to determine the 
distributions of longitudinal and transverse 
stresses at a test section in the forward 
boiler-room and in way of the break of fore- 
castle. Preliminary hogging and sagging 
cycles afloat were followed by a hogging 
test to destruction in dry dock. In this 
latter test the ship was supported from the 
dock bottom at two sections approximately 
60ft apart on four specially constructed 
pillars, the hull being locally stiffened at 
these points. The water in the dock was 
then pumped out to apply the initial hog- 
ging moments, and this was followed by pro- 
gressively filling the end compartments of 
the ship with water until the hull girder 
failed. Strain and breakage readings are 
now being analysed in detail and appear on 
the whole to confirm the classical beam 
theory. 

Explosion trials against a considerable 
number of warships prior to their being 
scrapped have also been carried out by the 
Admiralty and attention paid not only to the 
causes and na_ure of hull damage but also 
to tha effect of shock on the machinery and 
equipment. Arising from this, information 
assisting industrial designers of equipment to 
provide adequate shock resistance is being 
made available by the Admiralty. 


(To be continued) 


Fast Timing of Heavy Passenger Trains 


on the French Railways 
(Contributed) 


_ French Railway timetables are notable, 
in these days, for evidence of widespread 
efforts to provide fast services, and the pages 
of THE ENGINEER have recently contained 
accounts of some of the diesel railcar timings 
and performances on the Eastern Region as 
well as of the running of certain steam- 
hauled express trains on the Northern 
Region. Not less noteworthy, however, are 
the efforts made on the electrified lines 
running to the south, lines which to-day 
operate the heaviest and fastest trains in 
Europe. Among the most outstanding are 
the trains using the electrified section con- 
necting Paris (Gare de Lyon) with Dijon, a 
stretch of the old P.L.M. line to Marseilles. 
In this example of main line electrification 
the conductors are overhead, continuous 
current being used at a voltage at panto- 
graph of 1350V (normal), the maximum 
vol age being 1800V. The locomoiives 
employed for hauling fast passenger trains 
are of class “2D2,” having four driving 
axles, with a four-wheeled carrying bogie at 
each end. The driving wheel diameter is 
1-:750m, the diameter of the bogie wheels 
being 1-:000m. The collective continuous 
rated output of the locomotive is 4400 h.p. 
at 1350V, the total weight in working order 
being 150 metric tons of which 92 tons is 
adhesive. Over buffers the length is 18-080m 
and the maximum designed speed 160km per 
hour (99-42 m.p.h.). The electrical equip- 
ment for these locomotives was manufactured 
by the Cie. Electro-Mécanique, Paris, the 
mechanical parts being built by the Cie. de 
Fives-Lille, Lille. The motors have six main 
poles with auxiliary poles, the transmission to 
the driving wheels being of the Biichli design. 
While the maximum designed speed is 


160km per hour, the service speed is limited 
to 140km per hour (87 m.p.h.). 

The gradient from Paris (Gare de Lyon) 
to Dijon is not unduly heavy, though 
from Laroche the line climbs steadily for 
133km to the summit (altitude 1328ft) 
at Blaisy-Bas, the last 13km being at 1 
in 125. From this summit the line falls 
at about the same rate to Dijon (314km 
from Paris). From Dijon onward to Lyon 
the line is fairly level with the gradients— 
such as they are—favourable to the south- 
bound trains. The runs shown on the logs 
herewith refer to the section Paris-Sens, on 
which the profile is comparatively 
flat, the difference in altitude between Paris 
(38m) and Sens (69m) being no more than 
3lm (101-7ft), a considerable part of the 
journey being along the valleys of the Seine 
and the Yonne. ‘The southbound train is 
allowed 65 min. for the 113km from the Gare 
de Lyon to Sens, the corresponding average 
speed being 104:34km per hour=64-83 
m.p.h. The northbound train is allowed 
68 min., the departure time from Sens being 
18-17, arrival time at the Gare de Lyon 
19-25.. The average booked speed, north- 
bound, is thus almost exactly 100km per 
hour=62-1 m.p.h. What is to be remarked 
from the logs is the high speed maintained 
with extremely heavy trains, and the evidence 
of the large margin available, even with 
these heavy loads, for making up time lost 
through speed reduction imposed by repairs 
on the road and for other reasons. Most con- 
spicuous to a traveller with a stopwatch is 
the astonishing acceleration on starting from 
stations and recovering from speed restric- 
tions en route. This was noted on both the 
runs, where, owing to relaying work between 
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Brunoy and Combs-la-Ville, the speed on 
each occasion had to be reduced to 30km per 
hour for a distance of 2km. On the north- 
bound run this interruption did not prevent 
punctual arrival at the Gare de Lyon, though 
the train reached Sens from Marseilles five 
minutes behind booked arrival time and left 
Sens just eight minutes late. To haul this 
very heavy train over a distance of 113km 
in sixty minutes start to stop with an inter- 
mediate speed reduction to 30km per hour 
is certainly something to be taken note of. 
Supplementing the information given in the 
logs, it can be explained that the trains were 
the restaurant car express (No. 53), leaving 
Paris for Marseilles at 11.20 a.m. and .the 
corresponding train (No. 54), leaving Mar- 
seilles for Paris at 7.05 a.m. It will be noted 
that southbound to Sens, the tare load of the 
sixteen vehicles was 652 tons M. As the 
train was crowded with passengers, its 
inclusive weight cannot have been less than 
about 715 tons M. Northbound from Sens, 
the eighteen vehicles had a tare weight of 
719 tons M, and since this train left Sens 
literally packed to capacity with passengers 
sitting and standing, the inclusive weight 
behind the locomotive would be at least 800 


tons M. On both runs the same locomotive 


(No. 2D2-9135) was used, the engine coming 
off the southbound train at the end of the 
electrified section and returning later with 
the northbound train from Marseilles. 

Examination of the logs will show that 
the greater part of both journeys was per- 
formed at a speed varying between 124km 
per hour (77 m.p.h.) and 130km per hour 
(80-78 m.p.h.), though the maximum 
observed speed did not go higher than 
130-9km per hour (81-3 m.p.h.). Over long 
stretches’ the time per kilometre remained 
steady at 28 sec. (128-5km per hour=79-85 
m.p.h.). 

We shall remember that it was in Sens 
(the Roman Agedinum) that Thomas 4 Becket 
took refuge in 1164. How long it took Becket 
to get from Sens to Paris is not recorded. 
If he journeyed by water it would doubtless 
take days. If he journeyed by the old Roman 
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road it would involve stopping for a night en 
route. How incredulous the Archbishop would 
have been of any suggestion that the distance 
was to be covered, later, in sixty minutes ! 
So also we may wonder what Frangois I* 
might have thought had he seen train No. 54 
disappearing through the Forest of Fontaine- 
bleau at 80 m.p.h. In conclusion, it. is 
punctuality as well as speed which impresses 
the traveller on the French Railways. This 
obligation to punctuality is something of 
which British Railways need to be constantly 
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reminded. It was brought home vividly to 
the present writer when returning from Paris 
in the “Golden Arrow,” which, notwith. 
standing its most modest: booked speed 
(rather less than 50 m.p.h.), a tare weight not 
greater than 400 tons and punctual departure 
from Dover—reached Victoria just fifteen 
minutes late on a journey of 78 miles. ‘These 
things should not happen, being bad for 
prestige and damaging to the prospects of 
the inter-Continental railway _ businegg 
already severely threatened by air travel, | 


A Creep Test Research Station 


There have been, and are being, developed by Imperial Chemical Industries, Lid., 
many chemical processes which call for accurate knowledge of the strength of metals at 
elevated temperatures. In addition, the metals division of the company must be 
able to supply full technical data on properties of its products to customers. The 
company has therefore built its own creep test research station, described in this article. 


AST week we were privileged to visit a 

creep test research station that has recently 
come into use at the Kynoch Works, Witton, 
Birmingham, of the metals division of Imperial 
Chemical Industries, Ltd. The outside of the 
new building is illustrated in Fig. 2. All the 
creep-testing machines are housed in the 
single-storey flank of the building, while the 
double-storey section contains offices and rooms 
for calibrating thermo-couples and for servicing 
the many electronic devices employed. There 
is here also a records room where results of 
test observations are filed daily and the develop- 
ment of creep curves is plotted. The building 
is so designed that should extension be found 
desirable, a second test room could be built 
on the further side of what would then become 
a central office block. 

Tt will be noticed that the test room 
is without windows. ' There are advantages in 
excluding daylight from the room. For the 
room is maintained constantly at a temperature 
of 68 deg. Fah. and a humidity of 60 per cent 
R.H. Fluorescent lighting maintains lighting 
conditions constant. Everything contributes 
towards making the taking of readings easy 
and accurate. In Fig. 3 the interior of the room 
is illustrated. -Two types of testing machine 
are installed. There are four batteries of nine 


Train No, 53, Paris—~Marseilles Express, October 7, 1951 





Distance Booked Actual Time from 
(km) time, time, start 
h. m. 8. h. m. 8. m. 8. 
Dep. Paris (Gare de Lyon) ..._ ... 0 11 20 00 ... ... 11 20 00 00 00 
Pass Villeneuve St.-George ... ... 15 eee ET 10 30 
is Si bss sem eno. eee ae 1l 34 00 14 00 
» Km post 26 25 1l 38 45 18 45 
(5 NR” nae new 44 1148 45. 28 45 
on ee ...” .... .. - 11 51 20 31 20 
» Fontainebleau 55 sie ea Supe 1l 55 30 35 30 
SS 75 12 02 45 . 42 45 
ee ee ea 12 04 30 44 30 
Arr. Sens setae” loon eee). som tee 12 25 00 12 22 30 62 30 
(Relaying Slack to 30 km.p.h. from Km 22-8 to Km 24-8) 
Booked time ... okt teu ese tanh. ai keh essa ae 65 min 
Actual time ... 62 min 30 sec 
Distance... ... ... 113km (70-21 miles) 
Ave’ speed : 
Booked Sos kes 104-31 km.p.h. (64-81 m.p.h.) 
Actual ..: 108-5 km.p.h. (67-42 m.p.h.) 


Tare weight of train 
Number of vehicles 
Engine number... ... ... 
Maximum observed speed ... 


652tm 
16 
+ 2D2-9135 
--- 130-9km.p.h. (81-34m.p.h.) 


Train No. 54, Marseilles—Paris Express, October 7, 1951 


Distance Booked Actual Time from 
(km) time, time, start, 
h.: m. 8. h. m. 8. m. 8. 
Dep. Sens A ae cee? cee 0 18 17 00 18 25 00 00 00 
Pass 100km post ... ... ©. «. 13 18 32 30 07 30 
et NL indi’ arise: wee tone. 18 42 00 17 00 
» Fontainebleau ei eile ake, <a 18 51 00 26 00 
A eee are 69 18 57 45 32 45 
Arr. Paris (Gare de Lyon) ... ... 113 19 25 00 19 25 00 60 00 
(Relaying Slack to 30 km.p.h. from Km. 24-8 to Km. 22:8) 
Booked time ... Sha shee opus: wee ea Sg Ans se 68 min 
Actual time 60 min 
pmawe ce ans 113km (70-21 miles) 
verage speed 
Booked 99-72 km.p.h. (61-96 m.p.h.) 
f Soe 113 km.p.h, (70-21 mah 
Tare weight of train 719tm 





Number of vehicles 
Engine number... ... ... 
Maximum observed speed ... 


18 
2D2-9135 
130 km.p.h. (80-78 m.p.h.) 


large units, each unit supported on its own 
separate concrete raft well insulated from the 
foundations of the building, and at the ond of 
the building there are twenty-four smaller 
machines mounted on concrete plinths. Down 
the centre of the room there are placed hollow 
concrete benches carrying accurately aligned 
metal rails which serve as runways for the 
telescopes employed to measure the extension 
of the specimens. Electronic equipment, which 





Fic. 1—CrREeP Test UNIT 


maintains the temperature of specimens con- 
stant, is aligned along the walls. 

The smaller machines, whose design is based 
on the work of Oliver and Harris,* are employed 
solely for the derivation of data needed to 
prepare stress/rupture curves. These machines 
incorporate four vertical columns, screwed into 
a bed-plate and supporting the top ‘crosshead, 
over which is placed a 10:1 reduction lever. 
The top shackle is attached by universal joints 
to the short arm of the lever; a flat weight- 

* Metallurgia, 34 (1946), No. 201. 
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Fic. 2—CREEP TEST 


holding pan, hanging from a knife edge, is 
connected to the other arm. When a specimen 
has been screwed into the shackles, the bottom 
one of which is attached to a straining device, 
the appropriate load is placed on-the weight 
pan, supported as yet on a wooden stand. By 
adjustment of the straining handles, load is 
gradually transferred to the specimen. 

An essential feature of each testing unit is a 
suitable furnace. The type provided here 
incorporates three separately wired zones, with 
control of input effected by a stainless-steel/ 
Invar bar thermostat system. Separate 
platinum/platinum-rhodium couples _—are 
attached to the top and bottom of the lin 
gauge length of the specimen, and the leads 
carried to potentiometers and to thermo- 
statically controlled cold junctions. Two 
twenty-four-point selector switches are incor- 
porated in the temperature-measuring circuit, 
these being connected to each of the forty-eight 
couples distributed among the twenty-four 
machines. In each furnace an additional 
couple is strapped to the centre of the specimen 
length and is led to a six-channel autographic 
temperature recorder, of which ten are installed 
in the records room. 

The design of the larger machines—Fig. 1— 
is based on that developed by the National 
Physical Laboratory. This type of unit is 
used to provide data necessary for the estab- 
lishment of families of creep curves. Ancillary 
equipment for each machine includes highly 
sensitive extensometers of the Martens type 
disposed on either side of the specially shaped 
test specimen, ensuring the ready detection of 
deviation from axial loading. Crossed knife 
edges, situated as far away from the specimen 
as possible, are fitted to the top and bottom 
shackles of the machines. One of the cylindrical 
boxes housing these knife edges is plainly seen 
above the furnaces in Fig. 3. A maximum 
load of 5 tons can be applied to the specimen. 
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RESEARCH STATION 


When a test is in progress, the inner pair of 
mirrors associated with the extensometer 
arrangement is connected through rhomb- 
shaped spindles to the moving and fixed limbs 
of the instrument, and as the specimen extends 
there is angular displacement of these mirrors 
relative to the outer pair. The light source and 
optical system used are such that-the extension 
is magnified 2000 times and an extension of 
the specimen of 19-7x 10-8in (0-5) can be 
readily detected. To avoid interference with 
the beam of light, whose source is adjacent to 
the telescope, the hand-operated straining 
gear of the machine is placed above the top 
crosshead, while a graduated steelyard, carryirg 
the moving poise weight, is placed just above 
the bed-plate. 

The furnace unit employed can be seen in 
Fig. 3 housed between the four vertical columns 
of each machine; balance weights aid raising 
and lowering. Details of design were arrived 
at after a certain amount of development work, 
during which it was established that to maintain 
the temperature gradient at as low a value as 
possible, the ratio of the length of the furnace to 
the length of the specimen should not be less 
than 4:1. This preliminary work also clearly 
established the need to incorporate at least 
three separately controlled heating zones, and 
to employ differential winding for the top and 
bottom pair. A platinum resistance thermo- 
meter, permanently installed in the furnace 
tube, monitors an electronic unit, so auto- 
matically controlling current input to the 
furnace. 

Four platinum/platinum-rhodium thermo- 
couples are used to measure the temperature 
of the test specimen mounted in the machine. 
One of these is strapped at the top of the gauge 
portion of the specimen, two in the middle 
and one at the bottom. Leads from three of 
the couples are taken to a phenolic resin 
connection box screwed to one of the rear 
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vertical columns of the machine and then 
carried to a vernier potentiometer reading 
to 4/,, deg. Cent. This mstrument serves 
eighteen of the larger machines, three eighteen- 
point selector switches being mounted on the 
panel. Two potentiometers make it possible 
to check temperature rapidly at top, middle or 
bottom of any of the thirty-six specimens. 
Leads from the duplicate middle couples of 
all specimens are carried to one of the ten 
six-channel autographic temperature recorders 
already mentioned, so that any untoward 


. variation in temperature can be detected at a 


glance. 

When the extension of the specimen over 
long periods is being studied, the importance 
of maintaining uniform temperature is obvious. 
Experience has indicated that the monitoring 
of an electronic controller by a platinum 
resistance thermometer, in association with the 
design of furnace employed, ensures that the 
terms laid down in British Standard 1686 and 
1687 (1950) for high and medium sensitivity 
tensile creep testing respectively, are readily 
met. By contrast, a mechanical temperature 
controller is used on the smaller machines ; 
even so, the conditions laid down in British 
Standard 1688, which refers to stress-to-rupture 
testing, are adequately covered. 

Although the main function of this new creep 
test research station is to be that of establishing 
design data, some of the equipment will be 
used for fundamental research on creep 
behaviour. 


Mechanical Engineering 
Research Board 


Tue Lord President of the Council has invited 
Sir Andrew McCance, D.Sc., LL.D., M.I.Mech.E., 
F.R.S., to be chairman of the Mechanical Engi- 
neering Research Board of the Department of 
Scientific and Industrial Research in succession 
to the retiring chairman, Sir Henry Guy, 
C.B.E., D.Se., M.I.Mech.E., F.R.S. Sir Andrew 
has accepted the invitation and will assume 
office next month. 


nioenpaeetatelliaichinneame 


Timber Research 


- Two new additions to the Forest Products 
Research Laboratory at Princes Risborough 
have recently been completed. They are a 
laboratory for testing timber structures, and 
air-conditioned rooms, in which glues and 
glued wood products can be tested under 
tropical conditions. We were recently invited 
jointly by the D.S.I.R. and the Timber Develop- 
thent Association, to visit these premises and 
to witness a test to destruction of an industrial 
roof truss with a clear span of 57ft 4in. The 
structures laboratory is equipped to test 
structures up to 38ft by 26ft in area, under a 
maximum load equivalent to 3 ewt per square 
foot. Tests can be made of trusses and girders 
up to 70ft long and of arches up to 38ft in 
span and 26ft high, under maximum loads 
of 1} tons per foot of span. At present, 
the laboratory is to be used for gaining 
basic knowledge of the behaviour of timber 
structures, and it is hoped that later on it will 
be, available for tests by individual firms. 
The roof truss which was recently under test 
for the Timber Development Association was 
braced similarly to a ‘‘ Pratt ”’ truss, the various 
members being joined by bolts and timber 
connectors. It failed at a total load of about 
13 tons, applied in equal increments at the 
panel points, which was equivalent to the 
designed dead load plus 3} times the designed 
live load; the central deflection at the time 
of failure was about 44in. The truss failed 
in the bottom boom near the support, with a 
tension failure which was initiated at a knot, 
although various other signs of failure were 
apparent at that load. The truss was chosen 
as being a tvpical industrial one, the timber 
being selected, largely for straightness of grain, 
from normal timber stocks, and was said to 
be competitive with a similar steel structure. 
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Metallurgical 


Welding with Low-Hydrogen 
Electrodes 


THE formation of cracks and of “ fish eyes ” 
in welds was for a long time attributed solely 
to thermal and transformation stresses acting 
on the hardened, martensitic zone, which was 
itself regarded as the prime cause of brittle- 
ness. Hydrogen embrittlement of steel in 
certain circumstances, e.g., pickling, had been 
recognised for over fifty years. Hydrogen 
was suggested as the cause of hair-line cracks 
or “flakes” in alloy steels by independent 
groups of workers in 1935. The similarity of 
the .bright, circular or oval spots (called 
“fish eyes” in American literature) on the 
fracture of welds to flakes in alloy steel led 
C. A. Zapffe and C. E. Sims’ to carry out an 
extensive investigation of the relation of 
hydrogen to defects in welds. They concluded 
that these defects were due to hydrogen, and 
this conclusion was arrived at independently 
at about the same time by H. Bennek and 
F. H. Miiller.2. It was also realised that the 
hydrogen had an embrittling effect, especially 
on the martensite present, and that the prin- 
cipal sources of hydrogen contained in the 
weld were. the coating and moisture in the 
atmosphere. Ideal welding, therefore, called 
for previously dried electrodes with hydrogen- 
free or low-hydrogen coatings, and a dehumified 
atmosphere. In a recent paper by W. Eilender, 
H. Arend and W. Neuhaus® on “ Fish-eye 
Formation in Welded Joints,” there seems to 
be some conflicting evidence. On the one 
hand they found that the extent of the flaws 
in specimens welded in air of low humidity 
was only half that of specimens welded in 
air of high humidity, thus confirming the 
findings of Zapffe and Sims. On the other 
hand, storing the (Superend 80) electrodes in 
water did not increase the incidence of the 
flaws. From a variety of experiments they 
deduced that the proportion of hydrogen in 
the weld was markedly influenced by the 
presence of inclusions and pinholes in the metal : 
and they regard the question of fish-eye for- 
mation more from the standpoint of the purity 
of the material used as the electrode and of its 
behaviour on melting. This behaviour must 
be such as to ensure that the occurrence of 
non-metallic inclusions and pinholes is reduced 
to a minimum. These factors they appear 
to consider more important than moisture 
content of the coating or humidity of the air 
in preventing the occurrence of “ fish eyes.” 

Many investigators, both in this country 
and in America, held the view that hydrogen 
exercised a decisive influence in the hard-zone 
cracking of welded steel. Others emphasised 
the part played by micro-stresses developed 
in the martensite of the heat-affected area. 
There are undoubtedly circumstances in which 
one or other of these factors predominates, 
but neither is without significance. It is now 
generally held that thermal stresses in, and 
inherent brittleness of, the low-carbon marten- 
site of the welded region are not themselves 
the primary cause of cracking, but that hydro- 
gen must also be present to increase the 
brittleness of the martensite and augment the 
internal stress by coming out of solution and 
collecting in molecular form under very high 
pressure at discontinuities in the s.eel. For 
this. reason hydrogen-free or low-hydrogen 
coatings have been developed for arc welding. 

The coatings, which may contain any alloy- 
ing ingredient desired in the weld metal, are 
usually of two kinds, containing high titania 
intended particularly for a.c. welding or high 
titania and lime, giving a more fluid slag 
and more suitable for d.c. welding. In spite 
of the conclusion arrived at in the German 
paper referred to above, that the water con- 
tent of the electrode coating and the moisture 
content of the air did not appear to have any 
decisive influence on hydrogen embrittlement, 
it is essential, if best resulte are to be obtained, 
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to dry the low-hydrogen electrodes at 110 
deg. Cent. before use. A balanced discussion 
of the subject is to be found in The Electric 
Arce Welding Manual (Vol. 2: Metallurgy),* 
which appeared in 1950. 

Though hydrogen-free electrodes were origi- 
nally introducéd to eliminate cracking, their 
value has been demonstrated in many ways. 
Their use has made it possible to extend the 
range of composition of steels that can be 
satisfactorily welded. A brief review of the 
advantages that can be gained by their use 
appeared recently in Materials and Methods.® 
The original purpose of the low-hydrogen 
electrode was to provide a means of welding 
high-tensile steels without recourse to austenitic 
electrodes and this still remains their most 
important field of application. By replace- 
ment of austenitic by ferritic low-hydrogen 
electrodes a saving in cost is effected as well 
as an important saving of strategic materials. 
Details are given of the welding of high- 
sulphur, free-cutting steels. Cast chromium- 
mclybdenum steel valve bodies and _ high- 
pressure, high-temperature power piping are 
quoted as examples of other materials success- 
fully welded with low-hydrogen electrodes. 
Vitreous enamelling is a field in which the 
application of the low-hydrogen electrode has 
been very beneficial. Here the presence of 
any free hydrogen in the weld metal will 
result in blistering of the enamel. Although 
stress relieving may prevent most of this 
trouble by eliminating the hydrogen, the use 
of low-hydrogen electrodes is an additional 
safeguard and may render stress relieving 
superfluous, thus achieving a considerable 
saving in cost. 
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Corrosion of Buried Metals 


THE symposium on the corrosion of buried 
metals held by the Iron and Steel Institute in 
conjunction with the British Iron and Steel 
Research Association and the Corrosion Group 
of the Society of Chemical Industry in London 
on December 12, 1951, with Sir Charles 
Goodeve, F.R.S., in the chair, was attended by 
300 people. Opening the symposium, Sir 
Charles Goodeve said that all modern civilised 
communities were dependent on a number of 
services carried in the ground: water, gas, 
electricity and sewage being the chief. Water 
mains presented the greatest corrosion prob- 
lems; some 100,000 miles were estimated 
to be under risk in this country in 1949, with 
another 25,000 miles of new mains under 
consideration. 

There were six papers, constituting a general 
survey of existing knowledge on the subject : 
(1) “ Tests on the Corrosion of Buried Iron 
and Steel Pipes,’”’ by J. C. Hudson and G. P. 
Acock; (2) “ Investigations on Underground 
Corrosion,” by K. R. Butlin, W. H. J. Vernon 
and L. C: Whiskin ; (3) ‘‘ Cathodic Protection,” 
by K. A. Spencer; (4) “ Cathodic Protection 
of Buried Metal Structures,” by R. de Brouwer 
(technical manager, Soc’été de Distribution du 
Gaz, Brussels); (5) “Corrosion of Buried 
Copper and Ferrous Strip in Natural and 
Silted Soils,” by the British Electrical and 
Allied Industries Research Association; (6) 
‘* Tests on the Corrosion of Buried Aluminium, 
Copper and Lead,” by P. T. Gilbert and F. C. 
Porter. 

Dr. J. C. Hudson, Head of the corrosion 
lvboratory of the British Iron and Steel 
Research Association, gave a brief survey of 
the events leading to the research described 
in the first paper, and Mr. Acock described the 
interim results it contains. Three sets of steel 
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and cast iron specimens covering a variety 
of bare and coated ferrous pipes, had been buried 
in four typical British soils in 1944, and a fifth 
set in made-up ground. The soils at tiie fiyg 
sites were salt marsh, London clay, moigt 
neutral clay, Keuper marl and cinders respec. 
tively. The first set from the four and the 
single set from the fifth station hac bee, 
examined after five years’ burial. For bar, 
pipes differences in the aggressiveness of the 
soil were more important than differences jp 
the material of the pipes. It appeared that 
differences that had been reported in the 
resistance to corrosion of spun and vertical] 

cast iron pipes had been rather due to differences 
ix wall thickness than to any other factor, the 
former kind of pipe being up to one-third thinner 
for equal mechanical properties. 

While it was too early to draw firm cop. 
clusions from the behaviour of the various 
coatings, it might be observed that a zinc coat. 
ing of 20z per foot protected the specimens 
over the fiye years except in made-up ground 
of ashes, where corrosion was heavy. A tin 
thick bitumen coating on steel tube was almost 
perfect at this site, but a thin hot-dipped, coal. 
tar-pitch coating, 5 mils thick, on cast iron pipe 
had failed. Protected specimens were removed 
from only one other site, in the Keuper marl, 
where the bitumen coating was intact, but the 
coal-tar-pitch coating showed signs of failure, 
Vitreous enamel on cast iron was in perfect 
condition at this site, but a stoved phenolic. 
resin coating on steel had failed because of 
its thinness. 

Dr. W. H. J. Vernon, O.B.E., head of the 
corrosion group of the Chemical Research 
Laboratory (D.S.I.R.), introduced the second 
paper, the first part of which recapitulated the 
work carried out at the Chemical Research 
Laboratory on sulphate-reducing bacteria, from 
1934 onwards, which confirmed the conclusions 
of Dutch investigators on the part played by 
bacteria in causing anaerobic corrosion of iron 
and steel pipes in neutral, waterlogged soils, 
Corrosion associated with sulphate-reducing 
bacteria was the most widespread and dangerous 
form of underground corrosion. 

Selenates prevented sulphates from being 
reduced, and this might be applicable in pro- 
tective coatings. 

The second part of the paper described 
experiments on the protection of ferrous pipes 
at Chigwell made in collaboration with the 
Metropolitan Water Board. In similar con- 
ditions to those obtaining at Chigwell micro- 
biological corrosion had been known to occur 
within twelve months and was common within 
ten years. Large-scale tests were therefore 
begun there with various types of protection 
when new mains were laid in 1945. Almost 
three years after laying the main was examined. 
The portion protected with a standard 0-005in 
hot-dip coal-tar enamel bath (the Angus Smith 
solution) was badly graphitised. Bitumen 
sheathing #in thick, however, gave adequate 
protection, as did surrounds of good quality 
concrete or gravel. 

Mr. K. A. Spencer, of the Anglo-Iranian Oil 
Company, Ltd., in introducing the third and 
fourth papers, said that it was now generally 
appreciated that a properly designed cathodic 
protection installation would protect a steel 
structure indefinitely. Whatever the cause, 
the corrosion of metals was associated with 4 
positive electrical current flow from the metal 
to the electrolyte at the anode—the point of 
corrosion. Cathodic protection was based on 
the simple conception that if sufficient electrical 
current was flowing uniformly into the metal 
surface from the electrolyte, the flow from the 
anode was stifled and corrosion did not take 
place. 

To ensure protection a current of between 
1 and 15 milliamperes per square foot of exposed 
metal was usually necessary. Hence the need 
for good and continuous coatings, which were 
complementary to cathodic methods. Natural 
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tentials between metal and electrolyte were 
ysually from —0-:35V to —0-70V. It had 
been found that if more than —0-85V was 
maintained, by application of cathodic protec- 
tion full protection was provided. 

It was also necessary to survey the soil 
before applying cathodic protection ; the most 
convenient method was to measure its electrical 
resistance. A broad designation was : 

y ive ... Less than 500 ohms .c, 

othr on Gee ... 500-2000 ohms per A 

Mildly corrosive ... 2500 ohms per.c. 

Where soil resistivities were very high the 
potential developed by sacrificial anodes was 
not sufficient and the power supplied system 
had to be used. ‘ 

Cathodic protection was finding increasing 
application to oil, gas and water lines, tank 
pottoms, jetties, water tanks, ships’ hulls, 
and buried power transmission lines. 

The fourth paper dealt with cathodic pro- 
tection by “‘ polarised drainage ” and “‘ forced 
drainage.”” These methods had been extensively 
used on the Continent, where there were many 
tramways and railway lines using direct current, 
the presence of which complicated the practical 
installation of cathodic protection. 

“Polarised drainage’’ consisted of the 
neutralisation of anodic areas caused by stray 
currents leaving the structure, by recourse to 
connecting the pipe-line to the return circuits 
of the electrical traction lines from which the 
stray currents originated. ‘‘ Forced drainage ” 
was applied where the potential of the rail did 
not constitute a sufficient source of current. 

The fifth paper, introduced by Dr. G. Mole, 
described an investigation to determine the 
relative corrodibility in different soils of metals 
used for earth electrodes. Over a period of 
twelve years the behaviour of cast iron, Armco 
iron, mild steel, galvanised mild steel, copper 
and tinned copper in twelve soils were investi- 
gated. As the soil surrounding electrodes is 
often salted as an anti-corrosion precaution 
salted and unsalted soils were used at each site. 

It was found that tinned copper was the 
most corrosion resistant, usually losing by 
corrosion less than 0-1 per cent per year, com- 
pared with nearly 2 per cent for unprotected 
ferrous specimens. Galvanising, however, gave 
mild steel considerable protection, which lasted 
at least twelve years. Salting generally 
increased the corrosivity of the soils. 

The sixth and last paper, introduced by Mr. 
F. C. Porter, described tests on tubes of 
commercial-purity aluminium, phosphorus- 
deoxidised arsenical copper, and lead buried 
at the same time and on the same sites as the 

ferrous specimens referred to in the first paper. 
As iron and steel pipes were most commonly 
used for mains and non-ferrous metal pipes 
for supply lines the two investigations were 
deliberately undertaken in parallel. The 
aluminium was severely pitted after five years 
in all soils except the moist neutral clay, where 
there was virtually no attack. Cinders caused 
severe attack on copper and in the other four 
soils the attack varied from practically nothing 
to a moderate localised attack up to about 
0:2mm deep (about 10 per cent of the wall 
thickness of a 16 8.W.G. pipe) in five years. 
Lead was unattacked in one soil and moderately 
attacked in the other four with maximum depths 
of attack between about 0-5mm and 1-0mm 
(7 to 15 per cent of a }in-wall thickness) in five 
years. Lead behaved comparatively well in 
the cinders. It was worth remarking that the 
authors had encountered variation of corrosivity 
along the length of the trench by a factor of two. 


Discussion 

A discussion followed the reading of each 
pair of papers. Some criticism was made of 
the use of short lengths of pipe for assessing 
the corrosion which might occur under service 
conditions. There was thought to be a tendency 
to over-emphasise the microbiological causes 
of corrosion, though Dr. Vernon pointed out 
that the very great majority of pipe-line failures 
in this country had been associated with 
unmistakable symptoms of microbiological 
influences ; nevertheless, microbiological corro- 
sion was not basically different from electro- 
chemical corrosion, of which it was merely a 
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special kind. There was a full discussion of 
cathodic protection, many examples of its 
application being quoted. The Post Office 
had made use of cathodic protection in seven 
telephone exchanges with promising results. 
In one of them, previously subject on an 
average to two sheath faults a year, no faults 
had occurred since the introduction of cathodic 
protection in 1946. In Belgium, 16km of 
power cable, operating at 70,000V and passing 
through very aggressive soil near Antwerp, 
had shown almost complete immunity from 
corrosion failure since 1938. Need for caution 
in interpreting the results obtained on non- 
ferrous metals was pointed out. For example, 
tinned copper, which was given first place for 
earthing strip, should not be used for pipes on 
account of the danger of pitting. 


Extrusion Tools 


THe trend of metallurgical advance during 
the first half of the present century has been 
steered and stimulated to a considerable extent 
by demands due to the progress of mechanical 
engineering. In many cases metallurgy has 
met the challenge by the development of new 
materials. » Instances of this kind include the 
high-tensile light alloys, the aluminium-brass 
condenser tube, powder metal tools and bearings, 
non-corrodible steels and alloys, the boron and 
other economy alloy steels, and the recently 
introduced highly creep-resistant materials. To 
some demands, however, little response in the 
form of new advance has been evident, and 
extrusion tools appear to be an instance of this 
kind. It may be recalled in this connection that 
the first paper to the Institute of Metals on the 
subject of extrusion was presented in 1921 and 
that the die material mainly employed at that 
time still remains the most reliable in common 
use. It has been timely, therefore, that the 
matter should be ventilated, especially as the 
extrusion process has, in the fullness of time, 
emerged from its earlier veil of mystery, and the 
metallurgical engineering committee of the 
Institute is to be congratulated on its initiation 
of the recent meeting held in Birmingham. 
Although perhaps the discussion did not rise to 
the standard which might have been hoped for, 
the meeting as a whole was undoubtedly both 
interesting and ultimately profitable. 

Why a process of such outstanding importance 
to industry in general should apparently for 
years be so poorly served by research on die 
materials may at first sight be difficult to under- 
stand. Possibly one reason has been the secrecy 
which for many years kept even the makers of 
the extrusion plant from seeing the process. It 
may be speculated, however, that the more 
probable cause may lie in the fact that the best 
composition of die steel has a-high content of 
tungsten to confer stability and hardness at 
high temperatures, and is in effect a type of 
high-speed steel. The development of super- 
high-speed steels was almost certainly slowed 
down by the growth in the use of carbide-tipped 
tools, and it has been noticeable that the new 
kinds. of hot-hard steels now under active 
development have been mainly a response for 
high temperature service demands in forging 
dies and in gas turbine engines. In any case, 
however, it may be pertinent to point out that 
the behaviour of the cutting edge of a high- 
speed turning tool demonstrates in a most con- 
venient way the properties to be sought in dies 
and other high temperature applications. This 
might well be used as a convenient method of 
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testing, free from the many variables in a forging 
or extrusion plant; it might save much time 
and expense in comparing difficult materials. 

From various statements made during the 
Birmingham meeting it was evident that some 
promising developments are on the way. They 
include probably the precision casting of 
dies in the very hard (and hot-hard) alloys 
sometimes used for turbine blades, and the low- 
tungsten or tungsten-free alloy steels containing 
vanadium. The latter element has only slowly 
gained importance in this respect, although its 
effect of decreasing the softening effect of 
tempering on alloy steels has been known. 

A special reason for hope that new and supe- 
rior extrusion die materials may soon become 
available is the possible attractiveness of the 
extrusion process for producing steel bars and 
sections. Hitherto, in steel extrusion, the tool 
and die material has been the main stumbling 
block, the removal of which may open up wide 
scope for future industrial enterprise. If the 
Birmingham meeting did no more, it showed the 
extrusion industry to be at last vocal and 
co-operative in its demands on the resources of 
the suppliers of tool materials. 


Alloys of Magnesium and the Rare 
Earth Metals 


INVESTIGATIONS of the specific effect of the 
various rare earth metals on the properties of 
sand-cast magnesium at room temperature and 
at elevated temperatures were reported by 
T. E. Leontis, of the Dow Chemical Company, 
in December, 1949.1 The highest properties 
were obtained by the addition of didymium, 
whereas the lowest properties were found in the 
magnesium-lanthanum alloys. This work has 
now been extended by the same author to deal 
with the effecé of the same alloying elements on 
the properties of extruded magnesium.? The 
source of the rare earth elements was misch- 
metall. Cerium-free mischmetall contains all 
the elements present in mischmetall after the 
cerium has been removed, and consists mainly 
of lanthanum and ‘‘didymium,” the latter 
consisting predominantly of neodymium and 
praseodymium. The basis alloy used in most 
of the work was one containing magnesium with 
1-8 per cent of manganese, but some work was 
done on the addition of the rare earth elements 
only to magnesium. 

The magnesium-manganese alloys with the 
rare earth metals were rated in the following 
order of decreasing tensile and compression 
properties at room temperature, short-time 
tensile tests at elevated temperatures and creep 
properties at temperatures below 205 deg. 
Cent.—didymium, cerium-free mischmetall, 
mischmetall, cerium, and lanthanum. Examples 
of the results obtained are given in Table I. 
The order does not show distinctly in the alloys 
as extruded, but was more evident after heat- 
treatment consisting of ageing at 205 deg. Cent. 
after extrusion at 500 deg. Cent., or of heating 
the alloy at 560 deg. Cent. (didymium alloys, 
510 deg. Cent.), cooling in air and ageing at 
205 deg. Cent. Magnesium-didymium alloys 
do not maintain their superiority in creep 
resistance over the other alloys at temperatures 
of 205 deg. Cent. and above. At these tempera- 
tures the highest creep resistance was shown by 
the cerium-free mischmetall alloys. 


REFERENCES 
1 Journal of Metals, December, 1949, page 968; THE 
ENGINEER, February 24, 1950, page 240. 
2 Journal of Metals, November, 1951, page 987. 


Taste I.—Comparison of the Properties of the Alloys of Magnesium with Manganese and the Rare Earth Metals in the 
Extruded, Heat-Treated and Aged Condition. (Leontis) 














Loads in tons per square 
Tensile properties at Tensile properties at jinch, giving 0-1 r 
Composition of alloy, room temperature 205 deg. Cent. cent extension in 1 
per cent : hours at 

Ys Ts E Ys Ts E 205° C. | 260° C. | 315°C. 
Mg+1-5 Mn+4-8didymium ...| 17-3 21-1 6-7 11-4 14-0 9-0 5-4 1-0 0-2 
Mg+1:8 Mn+4-7 Ce-free misch-| 15-7 18-9 4-7 10-1 12-9 8-0 5-7 1-5 0-4 

metall 

Mg+1-8 Mn+5-1 Mischmetall...| 13-5 17-3 5+7 8-1 11-2 11-5 4-9 1-5 0-7 
Mg+1-7 Mn+4-9 Cerium... ...) 12°65 16-2 6-7 6-7 10-5 13-5 3-8 1-5 0-8 
Mg+1:85 Mn .... 6. ae 10-8 16-8 4:7 3-0 {5-1 38-5 1-0 _— _ 





























YS, yield strength ; TS, tensile strength in tons per square inch ; E, elongation per cent on 2in 
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STEEL FROM AMERICA 


It was very satisfactory to engineering 
firms, perturbed by the stringent allocations 
of steel for the first period of this year, to 
learn officially from a Downing Street 
communiqué last week that this country is to 
receive additional supplies of steel and steel- 
making materials this year, by arrangement 
with the United States. About 800,000 tons 
of steel, mostly in the form of ingots, will 
come directly from that country and, in 
addition, scrap and pig iron sufficient for 
the making of another 200,000 tons of steel 
will be diverted to this country. Provision 
appears to have been made for the propor- 
tions between steel and _steel- 
materialsto be varied should the U.S. desire it. 
But, in sum, an extra 1 million tons of 
steel will be made here. It is also 
satisfactory that at least some of the 
new supply will take the form of raw 
materials so that steel-making capacity in 
this country that might otherwise have 
been unemployed will be used, and that the 
bulk of the remainder will be ingot steel that 
can keep rolling capacity here more fully at 
work. In return for this steel Britain is to 
release over 55 million pounds of aluminium 
to America this year, the bulk of which will 
be returned by mid-1953, and it is to sell 
to the U.S. 20,000 long tons of tin at 1-18 
dollars per pound, a price less than that asked 
by Malayan producers. 

The bargain thus struck eases metal short- 
ages in both the countries concerned. It 
has, of course, for this country, the undesir- 
able feature that the British Government will 
have to subsidise both sides of the trans- 
action—that is, U.S. steel being more expen- 
sive than British will still, no doubt, be 
supplied to users here at British prices, whilst 
the tin must be sold to the U.S. at a loss. 
But that disadvantage is wholly outweighed 
by the value to this country of the extra 
steel that will be made available and 
should make it possible, if not to raise total 
industrial production relative to 1951, at 
least to maintain production at the rate 
ruling towards the end of that year. Even 


so, the engineering industry should 
beware of too much optimism. For 
it is made clear in the communiqué 
that the bulk of the steel will not be 
supplied until the latter half of this year, 
when a portion of the U.S. steel expansion 
programme will have been completed. 
Obviously, therefore, steel allocations to 
industry for the next two months cannot be 
affected, and it seems unlikely that alloca- 
tions for the second period can be made 
substantially more liberal unless it proves 
possible to draw down stocks of steel and 
steel-making materials below existing levels. 
But the existing levels of stocks are already 
abnormally low because of the draught made 
upon them last year, when, despite a fall 
in steel production, home deliveries were 
actually higher than those of the year before. 
Nor, it should be noted, does the extra 
supply of steel at a million tons equal the 
estimated deficit of 14 million tons in the 
production of the British industry relative 
to demand. Furthermore, the communiqué 
says the new supply of steel “will help the 
U.K. industry to take care of some of the 
essential needs of other friendly countries: 
for structural and plate steel, thereby 
relieving the pressure on over-burdened 
US. facilities.” Not all the extra steel, it 
seems, will reach the home market. 

Even allowing for the less favourable 
factors just mentioned, however, some con- 
siderable relief can be expected by British 
industry in the second half of the present year 
from the extreme stringency of present steel 
allocations. Production by the engineering and 
allied industries towards the end of the year 
is likely to be hampered rather than seriously 
reduced by shortage of steel. In the interim 
it may prove possible to ease the situation in 
several ways. First, the British Steel 


. Federation has pointed out that the 


estimate for steel production for 1951 was 
based upon an iron castings production 
not exceeding the 1950 level, and that if 
that level had been kept to, and not ex- 
ceeded, steel output would have reached 16 
million tons as planned. Furthermore, 
although on a long-term trend throughout 
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the world the production of iron castings ig 
falling relative to the usage of steel, iron 
castings production herein 1950 expressed 
in terms of steel production was 21 per cent 
compared with a corresponding average for 
Europe and the U.S. of 16 per cent. Ip 
short, it is suggested that the supply of 
iron should be curtailed in favour of steel, 
The argument is open to the objection that 
to a considerable extent iron and steci are 
alternative materials. A firm may well 
decide to use castings or weldings according 
as to whether steel or iron is the scarcer 
material. So that to favour the maki:g of 
steel as against the supplying of iron may 
have little or no influence in meeting a 
deficiency in overall supply. The point ig, 
however, worth investigation if only to find 
out why it is that this country absoris go 
much larger a proportion of iron than other 
countries. A more hopeful policy— but 
one whose effect unfortunately, is unlikely 
to be felt immediate—is to seek further 
economy in the use of steel. Particularly 
in structural engineering, economies could 
certainly be made. An example of the scale of 
saving possible is provided by the structure of 
the Acton Lane power station, which is being 
made of precast reinforced concrete. It is esti- 
mated that there has been a saving of some 
600 tons of steel out of an estimated 1000 
tons for a conventional steel building. Nor 
by the use of reinforced or prestressed con- 
crete is the demand for cement necessarily 
greatly increased. For, as Professor A. L. L. 
Baker pointed out in a recent letter to The 
Times, structural steel frames for buildings 
are often encased in concrete so that nearly 
as much concrete is used whichever form of 
construction is employed. Many other 
economies are, no doubt, possible. Towards 
the end of this year the rate of steel supply 
should be running only a few tens of 
thousands of tons below the monthly demand 
for it. It should not be beyond the wit of 
engineers to find the means of making up 
for so small a deficiency. 


CREEP RESEARCH 

ConsmpERING that the phenomenon of 
the creep of metals has been widely studied 
ever since 1925, when a number of investi- 
gators published papers which enlarged upon 
systematic work carried out by Professor 
Andrade as far back as 1910, it is sur- 
prising how little fundamental theory 
has been built up. As a broad generalisa- 
tion, it may still be maintained, even 
though various theories of creep have 
been propounded and a good deal is 
known about its mechanism, that metal- 
lurgists are still in -the fact-finding stage. 
The only known certain way of discovering 
the creep properties of materials intended to 
work at elevated temperatures for 100,000 
hours is to keep creep-testing machines in 
operation for that number of hours con- 
tinuously, that is, for some twelve years ! 
When it is remembered how large is the 
variety of ferrous and non-ferrous alloys 
whose properties need to be determined if 
engineers are to be able to make a wise 
choice amongst them for any given applica- 
tion ; when it is remembered how diverse are 
the applications—it is not in gas turbines 
alone that metals are stressed at high 
temperatures!|—and when it is realised, too, 
that a single creep test relates only to a 
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jcular stress at a particular temperature 
and that for a complete picture of an alloy’s 
pehaviour & whole family of tests needs to 
pe conducted, the scale of the problem facing 
metallurgists investigating the phenomenon 
can be gauged. On another page of this 
igsue we describe a creep research station 
that has just come into use at Kynoch works, 
Witton, to serve the purposes of Imperial 
Chemical Industries, Ltd. It contains some 
sixty testing machines. It is a very useful 
addition to the number of machines operating 
in this country. But it is by no means an 
extravagant number in relation to the 
amount of routine as well as fundamental 
testing that needs to be done, the length of 
time for which each test occupies a machine; 
and the number of machines that must 
simultaneously be in action to build up a 
“family ”’ of curves for a single material. 
What the metallurgist is seeking in under- 
taking fundamental researches upon creep 
js an understanding of its mechanism 
sufficiently full to support a theory whose 
predictions about the behaviour of an alloy 
in any given circumstances could be relied 
upon. But engineers seek something rather 
different. They want tests developed which 
can be relied upon rapidly to give information 
that can act as the foundation of design 
calculations. The’ straightforward creep 
test does quickly tell them what is the rate 
of extension under a given stress and tem- 
perature. But unless very long extended it 
does not indicate at what time tertiary creep 
will begin—that is, the moment at which 
rupture becomes incipient and the rate of 
extension accelerates. Moreover, although 
by microscopic examination metallurgists 
can sometimes say of a particular material 
under particular conditions that extrapola- 
tion of the creep curve from 10,000 to 100,000 
hours would be definitely unsafe, they cannot, 
similarly, say, if the microscopic examination 
is satisfactory, that extrapolation definitely 
will be safe. They can, that is, sometimes 
say “no,” but they can never give an 
unequivocal “ yes.’’ Nor does the straight 
creep test provide all the information that 
the engineer wants. What, for instance, is 
the consequence of running at varying 
temperatures ? Will the creep of a material 
intermittently cooled and relieved of stress 
be the same as that of the same material 
continuously subjected to heat and stress ? 
What are the consequences of combined 
fatigue and creep? Will vibration affect 
creep ? Studies have, of course, been begun 
on such subjects. But creep testing takes a 
long time. Until results are available and 
have been sufficiently confirmed uncertainty 
upon such matters must be added to the 
primary uncertainty about the onset time 
of tertiary creep under any given circum- 
stances. But engineers cannot wait fourteen 
years for the results of creep tests before 
designing plant to work at high tempera- 
tures for periods up to 100,000 hours. Nor 
can they wait a similar length of time for 
tests on creep combined with fatigue, vibra- 


tion, &., to be completed Indeed, it could 


be argued that in asking for such information 
they may be asking for more than tests can 
really be expected to provide. For even 
those ordinary physical tests, in tension, 
torsion, bending, &c., with which engineers 
are so familiar do not provide exact answers 
to design problems. The standardised test 
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pieces involved do not necessarily reflect 
at all exactly what the behaviour of a material 
will be in an engineering structure. But, as 
a@ consequence of long experience, a 
correlation has been noted between them, 
which acts as a safe guide in design. Experi- 
ence of a similar correlation between creep 
tests and the performance of plants in service 
is being built up to-day, and the new I.C.I. 
laboratory will add to it. 

At present engineers designing plant for 
long service of the order of 100,000 hours or 
more are necessarily taking some risk, 
however conservative their designs, since 
knowledge of the creep performance of more 
newly developed high-temperature alloys 
cannot be complete and, in particular, the 
time of onset of tertiary creep can only be 
estimated. The point, therefore, merits 
discussion, whether it is really so often 
necessary to design for such very long lives 
as 100,000 hours. For in certain classes of 
machinery and, even, perhaps, in certain 
structures, it might prove preferable so to 
design that parts exposed to high tempera- 
tures and stresses could be replaced at shorter 
intervals of, say, 10,000 hours and to draw 
up maintenance schedules to allow for that 
replacement. Since 10,000-hour creep tests 
can be completed in under eighteen months 
the practice would permit engineers safely 
to design for the use of materials to the full 
degree of their ability to withstand high- 
temperature conditions for that limited 
period in the certainty that they would not 
fail before they were replaced. The sugges- 
tion is not, of course, revolutionary. The 
practice has long been common in the aero- 
nautical field, and much larger power plants 
than aero-engines are normally subjected to 
periodic overhaul and renewal of worn parts. 
It is, in fact, a suggestion more likely to 
seem revolutionary to users than to manu- 
facturers. For it is a way out of a difficulty 
that must long have been obvious to 
designers, and it has, no doubt, been adopted 
in many modern plants. 





Letters to the Editor 
(We do not hold ourselves responsitle for the opini 
our correspondents) 
ASSESSMENT OF LOCOMOTIVE 
PERFORMANCE 
Srr,—There is no doubt that the Johansen 


8 of 





formula for train resistance, derived from tests 


on L.M.S. vehicles, is also satisfactory for other 
British passenger stock of generally similar 
character, and one could wish that equally 
reliable information were available in respect 
of streamlined vehicles such as those of the 
L.N.E.R. 

The statement implied by Mr. Munnion that 
a 270-ton streamlined train at 80 m.p.h. on 
the level takes less than half the power required 
by the Johansen formula, suggests that normal 
“A 4” performance with streamlined trains 
was quite trifling. On the other hand, the 
engines were sometimes in danger of burning all 
the coal they carried on the journey from 
Edinburgh to London. Either they became 
weak and inefficient when attached to stream- 
lined trains or some of the figures quoted by 
Mr. Munnion are unreliable. 

He also quotes a statement by Gresley that 
the power absorbed in an ‘“‘ A 4” and tender at 
90 m.p.h. was 350 h.p., but as this is less than 
half what the Johansen formula requires for 
coaches of the same total weight, whereas the 
mechanism in a locomotive usually absorbs as 
much power as the locomotive does as a 
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vehicle, this figure must be politely disbelieved. 

Mr. Munnion says that “‘ over-travel of the 
valves ”’ in an “ A 4” can result in about 30 per 
cent more power than that corresponding to 
the indicated cut-off, and this suggests one 
reason for the complete unreliability of cut-off 
readings on engines of this type. The classic 
comparison in this respect is that of a case of 
almost identical high-speed runs down Essendine 
bank by “A4” “ Pacifics’”’ one of which was 
said to be working at 15 per cent cut-off and 
the other at 35 per cent. 

This characteristic of the “A 4s” is far from 
being unique and most experienced foot-plate 
riders have at some time seen an engine pulling 
happily forwards whilst the cut-off indicator 
was giving a reading in backward gear. In 
reporting locomotive performance as observed 
from the foot-plate, the cut-off reading is worth 
noting, as it is at least good for a laugh, but it 
should never be accorded any weight in a serious 
discussion. 

W. A. Torti, D.Sce., M.I.Mech.E. 

Sheffield, January 18th. 





B.E.A. POWER STATION PROGRESS 


Sm,—Your leading article, published on 
January 1lth, records a number of interesting 
facts, some of which are very satisfactory as 
far as they go, while others are quite the 
reverse. It is obvious that the National Coal 
Board cannot hope to keep step with the 
constructional programme which the B.E.A. 
at least plans to achieve. All the new or pro- 
posed power stations should have an economic 
life of at least thirty years and this point is 
significant because according to data so far 
released, there is little hope of any of the new 
stations exceeding 30 per cent thermal efficiency 
at the busbars. At the present time expert 
opinion discounts ‘atomic power plant as a 
practical proposition for the immediate future. 
Maybe this form of prime mover will arrive in 
two decades, but in the meantime far more 
can be done to develop the use of back-pressure 
generating plant, both for industry and in 
district heating schemes, supplemented where 
necessary, with oil engine peak-load sets. 
More certainly will be heard of the coal-fired 
gas turbine and as well as other projected 
developments, such as were outlined by Dr. 
Roxbee Cox in the recent Thomas Hawksley 
Lecture to the Institution of Mechanical 
Engineers. Although the last B.E.A. Annual 
Report quotes 21-54 per cent as the average 
generating efficiency of its stations, there 
is no doubt that a considerable improvement 
on this figure may be expected as more new 
plant is commissioned. Nevertheless, a com- 
placent acceptance of this state of affairs can 
only lead to national bankruptcy. 

It is still generally accepted by the public 
that it is only in large power stations that low 
grade coal can be burned. Several different 
types of small mechanical stokers have been 
well established for some years, including 
designs with chain-grates. With them a wide 
range of low grade fuels can be burned to-day 
in shell-type and other small boilers, including 
slurry, pit-mound slack, coke-breeze, peat and 
lignite. In THe ENGINEER of January 1lih, 
Sir Claude Gibb is quoted as advocating heavy 
penalties on industrial concerns which were 
wasteful in the use of coal. Just after the 
war Mr. Oliver Lyle suggested that an excise 
duty amounting to £7 per ton should be imposed. 
These proposals amount to much the same 
thing. However, in defence of the industrialist, 
it must be stated that it is impossible for the 
vast majority of businesses to plough back an 
adequate proportion of so-called profit to 
enable real capital to be maintained. Factors 
contributing to this state of affairs include profit 
and price limitation, as well as taxation on an 
excessive level. Unless taxation reform is 
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taken in hand as a matter of national urgency, 
British industry has a small chance of com- 

peting successfully with industry elsewhere. 
Referring to short-term policy, there are 
still some 40,000 hand-fired boilers being 
operated in England. It is probable that an 
annual saving of 2} million tons of coal could 
be achieved by improving the methods of 
stoking these existing boilers, as well as a 
further worth-while saving by installing econo- 
misers in the many plants where they do not 
exist. i 
JOHN Fox 
M.1.Mech.E., Associate I.E.E., F.Inst.F. 

Hove, January 12th. 





Report on the Doncaster 
Derailment 


Tue Ministry of Transport report has now 
been issued on the inquiry into the derailment 
which occurred on the Eastern Region of 
British Railways at Bridge Junction, Doncaster, 
on March 16, 1951. In this accident the 
10.6 a.m. up express passenger train from 
Doncaster to King’s Cross was involved. It 
was composed of fourteen bogie coaches and a 
horsebox, drawn by a “ Pacific ’’ locomotive. 

Shortly after leaving No. 4 platform at Don- 
caster the train was derailed as it passed through 
@ scissors crossover from the up slow to the up 
main line, at a speed of about 20-25 m.p.h. 
The engine and the first two coaches remained 
on the lines, but the following eight coaches 
were derailed, the rear of the third coach being 
diverted to the left. This vehicle was carried 
forward broadside to be crushed to destruction 
against the pier of Balby Road overbridge, 
whilst the remainder of the derailed coaches 
were damaged in varying degree. As a result 
of the accident fourteen passengers lost their 
lives, twelve others were seriously injured and 
seventeen others received minor injuries or 
shock. 

It was concluded from the investigation that 
the accident was initiated by the bursting of 
the crossing. At the time of the derailment the 
speed of the train was considerably higher than 
the permitted maximum of 10 m.p.h., but in the 
ordinary way no such serious consequences 
would be expected from a derailment at 20-25 
m.p.h.; it was most unfortunate that the 
passage of the derailed vehicles was obstructed 
by a bridge so close ahead. The report points 
out that, although the excessive speed could not 
be considered a major contributory cause of the 
accident, it was possible the derailment would 
not have taken place had the 10 m.p.h. 
restriction been observed. At this slower speed 
the consequences of the accident would have 
been far less serious. To assist drivers to 
observe speed restrictions it is recommended 
that speed indicators should form part of the 
equipment on the new standard locomotives. 

The report also says that insufficient atten- 
tion was paid to the maintenance of the scissors 
crossover, particularly as there were pumping 
sleepers and a worn packing piece in addition 
to a missing bolt in the right-hand crossing 
particularly concerned and a loose bolt opposite 
to it. With the unavoidable break in the-con- 
tinuity of the rails a crossing is an inherently 
weak point in the track, and its strength, it is 
pointed out, depends largely on the integrity of 
the transverse bolts, and in the case under 
review one bolt was missing and two had fatigue 
cracks, which probably led to their failure. 
Fatigue flaws cannot be detected unless a bolt 

is withdrawn for special examination, and this 
accident unfortunately emphasised that the 
failure of crossing bolts may initiate a disaster. 
For this reason the investigating officers con- 
sider it desirable that an investigation should 
be made of crossing bolts in service. 

At the request of the officers conducting the 
inquiry the arrangements at Bridge Junction 
were examined and a scheme has been prepared 
for replacing the scissors crossover with flatter 
crossings and improved cant gradient so that 
speeds of 20 m.p.h. will bé permissible. 
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Electrical Engineering in 1951 


No. IV—(Concluded from page 108, January 18th) 


MaRInNE ELECTRICAL EQUIPMENT 

d bee year 1951 provided increasing evidence 

of the trend towards the use of alternating 
current for driving auxiliary plant on board 
ship. For example, the British Thomson- 
Houston ‘Company, Ltd., reported that all 
the orders received last year for motors to 
be installed in tankers were for a.c. machines, 
although the d.c. system remained in favour 
for the auxiliary equipment of passenger 
ships. 

The case for a.c. supplies for marine 


six-pole machine with a synchronous speed of 
1200 r.p.m., while the other motoy was ay 
eight-pole machine with a synchronous speeq 
of 900 r.p.m. From this combination, } 
driving the first motor forward, the follow; 

winch speeds were obtainable: 150 rpm 
with the second motor in reverse, 600 r.p.m. 
with the second motor held stalled, ang 
1050 r.p.m. with the second motor runnj 

forward. The author’s conclusions, as stated 
in his paper, are that there are no auxiliary 
drives for which a variable-speed motor jg 
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CONSTANT CURRENT CONTROL SYSTEM FOR T.S.M.V. ‘*‘ ROYAL Iris" 


auxiliary plant was emphatically stated in a 
paper presented by N. F. Pestereff before the 
Institution of Engineers and Shipbuilders in 
Scotland, on February 23, 1951. Without 
claiming to have made an unbiased approach 
to the subject, the author set out to present 
the advantages of alternating current. Deal- 
ing with deck machinery, he described an a.c. 
winch, driven by two squirrel-cage induction 
motors coupled through traction fluid coup- 
lings to a differential gear driving the worm 
of a worm gear, the winch drum being on the 
worm wheel shaft. In a typical 3-ton winch 
with a 50 c/s supply one of the motors was a 


essential for economic and technically accept. 
able operation ; and that the simplicity of 
the a.c. installations is more important than 
any slight economy that the d.c. motor with 
its variable-speed characteristic might offer. 

Turning to diesel-electric propulsion, one 
finds an interesting application of the con. 
stant-current control system in the pro- 
pelling machinery of the T.S.M.V. “ Royal 
Iris” (Tae ENGINEER, April 27, 1951, page 
539). This ship, which was built by Denny 
Brothers, Ltd., Dumbarton, for Wallasey 
Corporation ferries, has a gross tonnage of 
700 tons, length 160ft and beam 48ft. It is 





1800 H.P. ARTICULATED B,-B,-B, ELECTRIC LOCOMOTIVE FOR NEW ZEALAND 
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Hoist MoTorRs 


driven by two Metropolitan-Vickers propul- 
sion motors fed in series by four 300kW 
generators, each of which is solidly coupled 
to a “6VEBXZ” Ruston and Hornsby oil 
engine. As shown in the accompanying 
diagram, the four generators are connected in 
series with the two motors, each giving a 
rated output of 730 h.p. at 215 r.p.m. or 
450 h.p. at 195 r.p.m., with a current of 100A 
in the closed loop. 

The generators are provided with special 
metadyne exciters, the main characteristics 
of which are a very small field current and a 
very rapid response rate, operating to pro- 
duce the necessary voltage to maintain a 
constant level of current in the series loop, 
irrespective of the number of machines in 
circuit at any time. Any generator or motor 
can be cut out merely by short circuiting it. 
The act of short circuiting a machine causes a 
rise in current and the metadyne exciters 
immediately respond by reducing the gene- 
rator field current, which, in turn, lowers the 
output voltage of the generators, thus 
restoring the current to its proper level. This 
method of controlling the generator fields 
makes it possible to limit their output and 
so prevent the system from being over- 
loaded. 

Each propulsion motor is also provided 
with a metadyne exciter ; the variation of the 
exciter field varies the motor excitation and 
hence its The small metadyne field 
currents are controlled either in the engine- 
room or on the bridge and without the use of 
any automatic devices. The system obviates 
overload on the engines no matter how 
rapidly the manceuvring control gear is 
operated. 

The completion of successful trials by the 
Anglo-Saxon Petroleum Company’s tanker 
“ Auris ” marks an interesting achievement in 
electrical propulsion. The “ Auris” enjoys 
the distinction of being the only commercial 
example of a.c. diesel-electric propulsion and 
the t sea-going ship to include a gas 
turbine in her propelling machinery. Origin- 
ally shewas fitted with four 1100 h.p. diesel 
engines driving alternators, which supplied 
power to a single propeller motor, but one of 
the diesel alternator units has since been 
removed and has been replaced by a 1200 h.p. 
gas turbo-alternator set built by the British 
Thomson-Houston Company, Ltd. 

An interesting application of magnetic 





IN MOTOR ROOM OF WALKING DRAGLINE 


couplings is embodied in equipment which the 
same company is to supply for a cement 
carrier being built by Henry Robb and Co., 
Ltd., for the Golden Bay Company, Ltd., 
New Zealand. This ship has twin screws 
which will be driven by two British Polar 
diesel engines, each developing 640 h.p. at 
250 r.p.m., a special requirement being that 
about 600kW of electric power is needed for 
cargo handling in harbour. To avoid the 
necessity of installing special generators to 
carry this load, an ingenious arrangement of 
the main propulsion equipment has been 
adopted. Each shaft carries an electro- 
magnetic coupling, the d.c. portion of which 
is connected to the engine, while the a.c. 
portion carries a three-phase winding which 
is coupled to the propeller shaft. When the 
ship is at sea the three-phase windings are 
short circuited and the couplings transmit 
power to the propeller in the normal way ; 
but on returning to harbour the propeller 
shafts are locked, the short-circuiting bars 
are removed from the a.c. portion of the 
couplings and normal three-phase connections 
are made. The couplings can then be used as 
alternators and, with the engines running at 
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300 r.p.m., are each capable of generating 
400kW of electric power. A total of 800kW 
is thus available in harbour for cargo handling 
purposes, 

RatLbway ELECTRIFICATION 


A good deal of interest was aroused by the 
report Electrification of Railways, which 
was prepared by a committee appointed by 
the Railway Executive and the London 
Transport Executive (Tae ENGINEER, March 
23, 1951, page 381). The task of the com- 
mittee was to review the methods of electric 
operation used on railways now under the 
control of the two Executives, and the system 
or systems to be adopted in future electrifi- 
cation schemes. The committee’s report, 
which was accepted in principle by the two 
Executives and commended to the British 
Transport Commission, confirmed the main 
conclusions embodied in the Pringle Com- 
mittee’s Report of 1927 ; it also contained a 
useful survey of subsequent developments in 
Great Britain and elsewhere. 

In brief, the 1951 report recommends that 
general electrification in this country should 
be on the 1500V d.c. overhead line system, 
apart from limited extensions of the existing 
750V d.c. system with third rail collection. 
The choice of 1500V is based on comparative 
estimates for selected lines in this country, 
whereby it appears that the 3000V system 
has material advantage over the 1500V 
system, only on routes where traffic is rela- 
tively light. The report therefore concludes 
that the possibility of using 3000V d.c., or 
single-phase alternating current at low fre- 
quency or at 50 c/s, should be limited to 
secondary lines with low traffic density. 

As far as future extensions to the third rail 
system are concerned, the report considers, 
subject to certain reservations, that the area 
of any such developments should be defined. 
It would include the Southern Region as far 
west as a line drawn to include Salisbury, 
Fordingbridge, Wimborne, Dorchester, and 
Weymouth. Likewise, the report recom- 
mends that the fourth rail system should be 
retained on the existing London Transport 
railways and should be used on any exten- 
sions. 

At present the only main line electrification 
in hand in this country is the Manchester, 
Sheffield, Wath scheme. The complete 
scheme, which was approved by the former 
L.N.E.R. in 1936, involves the lines between 
Manchester (London Road), Sheffield and 
Rotherwood Sidings, and the branches to 
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Wath, Manchester Central and: Glossop. 
Electrification is to be introduced in four 
stages, of which the first (Wath-Dunford 
section) is due to be formally opened to 
freight traffic early next month. 

It is expected that electrification will con- 
siderably increase the traffic capacity of the 
main line, particularly through the Wood- 
head tunnel, where an increase of 25 per cent 
in the number of trains was anticipated on the 
basis of the original estimate. Electrification 
is on the 1500V d.c. overhead system, which, 
as already stated, can now be regarded as 
the standard for this country. All classes of 
traffic will be electrically hauled and the 
scheme will therefore provide the first British 
example of a completely electrified railway 
service. 

Tractive power for the bulk of the electri- 
fication will be provided by eighty-five mixed 
traffic locomotives, which will haul express 
and slow passenger trains, express and 
ordinary freight trains and mineral trains, 
and will also perform banking and shunting 
duties. 

Two kinds of locomotives are being pro- 
vided, the mechanical parts being built by 
the railway, at its Gorton works, and the 
electrical equipment by the Metropolitan- 
Vickers Electrical Company, Ltd. Fifty- 
eight of the locomotives are double bogie 
four-motor four-axle units having a con- 
tinuous rating of 1360 h.p. at 56 m.p.h., a 
one-hour rating of 1868 h.p. at 45 m.p.h., a 
maximum starting tractive effort of 45,000 Ib, 
& maximum speed of 85 m.p.h., and a weight, 
in working order, of about 88 tons. The 
other twenty-seven locomotives will be 
double bogie six-motor six-axle units having 
a continuous rating of 2298 h.p. as 46 m.p.h., 
a one-hour rating of 2490 h.p. at 44-3 m.p.h., 
@ maximum starting tractive effort of 
45,000 Ib., a maximum speed of 90 m.p.h., 
the weight in working order being about 102 
tons. 

Both designs of: locomotive will give 
identical performance on the lower speeds 
and both will handle heavy freight trains. 
Regenerative braking will be used: for the 
control of the trains on the long grades 
that distinguish this section of the line. In 
addition, all locomotives will be equipped 
with electro-pneumatic control gear and 
Westinghouse straight air brakes with facili- 
ties for the vacuum braking of passenger 
and freight trains. 

Although 1500V d.c. is to be the standard 
for main electrification in this country, the 
position is by no means so decided in France, 
where the choice between the alternative 
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systems seems to be 
very open and where, 
indeed, alternating 
current at 50c/s is 
strongly advocated, as 
a result of consider- 
able experimental 
working on parts of 
the S.N.C.F. system 
(Tae ENGINEER, Feb. 
2, 1951, page 154). 

Results of this ex- 
perience, of the prob- 
lems met and the solu- 
tions adopted, and an 
appreciation of the 
future prospects, were 
dealt with at length 
ina “Convention on 
Electric Traction by 
Single-Phase Current 
at Industrial Fre- 
quency,” which was 
held at Annecy from 
October 12 to 15, 
1951. The proceed- 
ings at this conven- 
tion included an intro- 
ductory lecture by 
Monsieur Parodi (Man- 
ager, Electrification 
Department, Paris- 
Orleans) ; and a general statement of the tech- 
nical problem, by Monsieur Garreau (Chief of 
Electric Traction Research Division). Specific 
technical aspects of the electrification were 
dealt with in a series of twenty papers and 
descriptions were presented inter alia of the 
Oerlikon locomotive CC6051, the Alsthom 
locomotive CC6052 and the Alsthom rectifier 
locomotive BB8051. 

One of the Dominion countries in which the 
1500V d.c. system finds favour is New 


Zealand, and we illustrate on page 143, an ° 


1800 h.p. electric locomotive which is one of 
seven ordered by the New Zealand Govern- 
ment Railways, the electrical parts being 
designed and made by the English Electric 
Company, Ltd., and the mechanical parts by 
Messrs. Robertson, Stevenson and Haw- 
thorns. The locomotives are intended to 
augment the existing services in the Welling- 
ton area and to work new services on the 
23-mile extension of the present electrifica- 
tion, to Upper Hutt. Because of loading 
gauge restrictions and track considerations 
the permitted axle load is limited to 12} tons, 
with a maximum service speed of 55 m.p.h. 
Furthermore, the route includes severe 
curves and gradients up to 1 in 57. 
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25KW R.F. INDUCTION HEATER 


The main particulars of the locomotives 
are tabulated herewith :— 


1800 H.P., B,-By-By Electric Locomotive for New Zealand 
Government Railways 


Wheel arrangement ... - B,-B,-B, 
Locomotive weight ... 75 tons 
Maximum axle load... ++» 12} tons 
Track gauge‘ ... ... ... «.. 3ft 6in 
Length over draw gear ... . 62ft Oin 
Maximum height a .-. I1ft 9in 
Maximum width ... 8ft 6in 
Wheel diameter oie ees ee eT ee 
Nominal d.c. voltage... ... ... ... «+. 1500 
Number of traction motors ... ... ... ... Six 
Motor groupings ...Six, three and two in series 
Motor rating (one hour) ... asd - 300 hp. 
Motor rating (continuous) 250 h.p. 
Gear ratio ... . 61/17 


Weak field positions... Two for each motor grouping 
Locomotive rating at 1500 line volts : 
Full field, one-hour rating : 23,300 lb T.E. at 28 m.p.h. 
Full field,continuous rating: 18,400 ibT.E.at 30m.p.h. 


To meet the need for higher schedule 
speeds with heavier trailing loads the follow- 
ing performances were specified. First, with 
freight trains, one locomotive was required to 
haul 600 trailing tons between Wellington 
and Upper Hutt at a free running speed of 
30 m.p.h.; it also had to start a 500-ton 
train on a 1 in 75 up gradient, and con- 
tinue to run. Secondly, with passenger 
trains, one locomotive had to haul 400 
trailing tons over the same route at a speed 





ELECTRONIC GUIDER ON DOUBLE LAYER PIN STENTER 
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of 55 m.p-h. on level tangent track, with a 
maximum safe speed of 60 m.p.h. 

To suit the conditions imposed by the 
lightweight track and sharp curves an articu- 
lated design of superstructure was adopted 
for the locomotive, each half of the super- 
structure being carried on bogie centre 
bearings and supported by side rubbing 
plocks on the centre bogie only. 


WALKING DRAGLINE 


An interesting example of the use of all- 
electric drives in a large excavator was pro- 
vided by the 20 cubic yard walking dragline, 
which was described in our issues of Novem- 
ber 2nd and 9th. In this dragline the hoist, 

and walk motions are each driven by 
four 225 h.p., separately excited, shunt- 
wound, heavy duty motors. All three drives 
are similar from the electrical standpoint, and 
for the purpose of illustration we reproduce 
on page 143 a view of the hoist motors, each 
of which is individually cooled by a fan 
operated from the 440V a.c. supply for the 
auxiliaries. 

Supplies for the various drive motors are 
derived from two duplicate motor generator 
sets mounted across the tail end of the main 
structure, part of which can be seen in the 
background of our illustration. Each set 
is driven by a 1200kVA, 1000 r.p.m. syn- 
chronous motor, and consists of a 400kW, 
550V hoist generator, a similar drag/walk 
generator and a 200kW, 275V_ swing 
generator. 

Power is supplied to the dragline at 
6-6kV through two four-core, pliable 
armoured, flexible, trailing cables of 3-7in 
overall diameter, and is taken through air 
insulated sliprings to two switch cubicles in 
the revolving superstructure of the dragline. 
The order for the dragline was placed by 
Stewarts and Lloyds, Ltd., with Ransomes and 
Rapier, Ltd.; the main electrical equipment 
was provided by the British Thomson- 
Houston Company, Ltd.; the trailing cables 
and the 33kV overhead line supplying power 
to the site, Corby workings, were provided 
by W. T. Henley’s Telegraph Works, Com- 
pany, Ltd. 


A CoLLIERY WINDER 


One of our illustrations (page 143) shows a 
pair of motor-generator sets supplying direct- 
coupled Ward-Leonard Metropolitan-Vickers 
winders, recently installed at Mansfield 
colliery. The skip winder, which is rated at 
3800 h.p., is the largest direct-coupled 
winder in this country and the two driving 
motors will be coupled to a 20ft winder drum 
capable of winding 450 tons of coal per hour 
from a depth of 1473ft. Supply for the two 
winder motors is taken from one of the motor- 
geaerator sets, which comprises a 1475 h.p. 
synchronous induction motor and a flywheel 
and hydraulic coupling to give load equalisa- 
tion. The synchronous motor is arranged to 
provide automatic power factor correction. 

A duplicate motor generator set supplies 
the 1680 h.p. cage winder and a changeover 
switchboard enables either generator to 
supply either winder. 


ELECTRONIO ConTROL oF CLOTH GUIDING 


A recent application of electronics in the 
textile industry is shown in one of our illus- 
trations, which depicts an electronically con- 
trolled servo-mechanism for guiding cloth on 
a double layer pin stenter. The requirement, 
briefly, is that lengths of cloth must be fed 
on to two moving rails which carry plates 
holding two rows of pins; the feed must be 
such that the extreme edges of the cloth are 
accurately impaled by the rows of pins. The 
cloth is fed over a guide wheel and the 
guiding action is effected by controlling the 
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position of the bracket on which the guide 
wheel is mounted. . 

To establish this control the edge of the 
cloth is arranged to interrupt a beam of light 
falling on a photo cell, the centre of which 
coincides with the desired position of the 
cloth edge. The photo cell controls the out- 
9 from an electronic amplifier that provides 

he field current of a motor, whose. rotation 

moves the guide wheel bracket through suit- 
able gearing. The direction of rotation of 
the motor is such that the guide wheel brings 
the cloth edge into the correct position, and 
this relationship is continuously maintained 
by the servo-mechanism. 

The control system outlined above is a 
particular arrangement of the Ferranti 
“* Servopack,”” which consists of a series of 
standard units in “ packaged” form, from 
which a variety of servo-systems can be built 
up to handle any position control problem 
that lies within the capacity of the motor. 


H.F. Inpvction HEatinc GENERATORS 


The industrial application of high- 
frequency induction heating during 1951 was 
well exemplified by the Philips “ F280”’ h-f. 
generator which was installed (as illustrated 
angeets) at the works. of de Havilland Pro- 
pellers, Ltd., in Hatfield, where it will be used 
for hardening parts during manufacture. 
With a maximum rated output of 150kW 
(continuous) and 200kW (intermittent) this 
equipment is believed to be the most powerful 
valve-driven h.f. generator in Europe. 

The Philips “‘ F280 ” equipment is designed 
for operation on a mains supply voltage of 
380-440V, three-phase, 50 c/s, and requires 
@ maximum mains power input of 280kVA. 
At 150kW output the power factor is 0-9 and 
the nominal operation frequency 275 ke/s. 
The built-in variable coupling transformer 
for “on-load”’ control of output power is 
designed to allow for a choice of automatic 
or manual operation. Tapped h.t. secondary 
voltages are available. The valve comple- 
ment consists of one oscillator valve, one grid 
bias valve, and six rectifier valves; and two 
spare valves are housed in the generator. The 
filament voltage of the oscillator.valve is 
maintained constant by an automatic motor- 
driven regulator. A wide choice of automatic 
operating time ranges is effected by, the 
fitting of two synchronous motor timers. 
All circuits are fully fused and fitted with 
adequate safety precautions; neon lamps 
indicate the satisfactory operation of interlock 
devices. Meters for measuring anode current, 
anode volts, grid current, oscillator filament 
volts, rectifier filament volts, and r.f. output 
current are fitted to the front of the Philips 
“F280.” A mains circuit breaker with 
calibrated overload trips and interference 
suppressor unit is supplied with the 
equipment which measures approximately 
7ft in height, 4}ft in width and 12ft 
in depth, and weighs 3 tons. For ease of 
transport the heavy components are readily 
removable and the framework of the whole 


‘equipment is divisible into two sections. 


During the year under review the English 
Electric Company, Ltd., introduced a new 
25kW high-frequency induction heater, de- 
signed as a robust and versatile equipment for 
use in the production line. The heater, 
which is illustrated ite, uses a single 
air-blast cooled oscillator valve (made by the 

i Electric ‘Valve Company, Litd.), 
which eliminates the maintenance troubles 
inherent in water-cooled valves. The 2 vend 
incorporates single-anode mercury pool type 
valves, which are grid controlled for both 

wer control and voltage stabilisation. 
th'h.t. and filament supplies are virtually 
independent of mains fluctuations. These 
details are necessary if the advantage of h-f. 
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heating, as an inherently consistent process; 
is to be fully exploited. The equipment is 
engineered as @ production tool, and facilities 
are available to enable applicators, work 
handling gear or jigs to be mounted directly 
on the equipment. 

The electrical design allow h.t. voltage 
and output impedance matching to be 
continuously variable over wide limits, and 
gives facilities for achieving the kVA/kW 
ratio suitable to each application. Electrical 
and mechanical interlocks are provided for the 
protection of the operator. 


ELectron MicroscoPE 


A good example of the continued develop- 
ment of a particular class of apparatus over 
@ period of years is provided by the Metro- 
politan-Vickers “EM4” electron iicro- 
scope, illustrated herewith. This instrument 
is the latest product of a process of evolution 
which began with the first of the series, the 
“EM1 ” electron microscope, built by the 
company in 1926 to the design of Professor 
Martin. 

The “EM4” equipment, which is illus- 
trated herewith, is designed to supplement 
rather than to supersede the functions of 
its immediate predecessors, the ““ EM2 ” and 
“ EM3” instruments. It is a less costly 
microscope and, because it is specifically 
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ELECTRON MICROSCOPE 


intended for the routine examination of 
specimens, its performance is limited and its 
controls and adjustments are simplified 
accordingly. 

A full description of the “ EM4” micro- 
scope was published in our issue of August 31, 
1951, pages 266-268. It is a four-lens instru- 
ment with three image forming lenses and a 
fourth lens to control the intensity of the 
electron beam. The objective lens forms an 
intermediate image, which is subsequently 
enlarged by the two stages of the projector 
lens and is thrown on the fluorescent 
screen. Magnifications up to 12,000 times 
can be achieved and the specified resolving 
power is better than 100AU. 

The illuminating system uses a biased 
electron gun, which operates on a voltage of 
55kV from an air-insulated high-frequency 
d.c. set. A single desk unit houses the 
microscope tube, the d.c. set and rotary 
backing pump. A manually-operated knob 
controls the vacuum system, which consists 
of an oil diffusion pump backed by a rotary 
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pump. A specimen air lock is fitted to allow 
the microscope to be operated within ten 
seconds of inserting new specimens. 


THE MANCHESTER ELECTRONIC 
COMPUTER 


Our final illustration shows the control 
desk and part of the apparatus racks which 
make up the Manchester Electronic Computer 
Mark II, engineered by Ferranti, Ltd., from 
designs which originated in the electro- 
technics department of the University of 
Manchester. ; 

A description of the equipment was pub- 





MANCHESTER ELECTRONIC COMPUTER 


lished in our issues of July 13, 20 and 27, 
1951, and, for the present, we must confine 
ourselves to a brief mention of some of the 
main particulars. The machine is a digital 
computer with twelve cathode ray tube 
stores,and a magnetic drum store (evolved 
by Professor Williams and Dr. Kilburn, both 
of Manchester University). These equip- 
ments give the computer a high-speed storage 
capacity of 10,000 binary digits on cathode 
ray tubes and 650,000 binary digits on the 
magnetic drum. The digit frequency is 
100 ke/s and the ‘“‘ meditation time ” (that is, 
the time available for the computing circuits 
to settle down) is 2 microseconds. Typical 
computing times for sub-routines are 105 
milliseconds for square roots and reciprocal 
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square roots; and 95 milliseconds for 
reciprocals. 

Input to the computer is by punched tele- 
printer tape at speeds up to 200 characters 
per second. Output is on tape or direct to 
teleprinter. A high-speed parallel output 
printer is being developed. 

Apart from the control desk and a separate 
power supply panel, the apparatus is housed 
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ing-rods are of thin shell copper-lead design 
The pumps for the various services, includin, 
lubricating oil, scavenge, pressure, sex-water 
and fresh water cooling, are all engine mn: yunted 
and engine driven, and the engines intended for 
both main propulsion and auxiliary purposes 
have hydraulic governors. In the esi 

particular attention has been paid to onsurg 
accessibility and ease of maintenance, and 
arrangements made for the complete inter. 


_ Main Particulars of Admiralty Standard Range I Engines 





Bore 
Stroke ‘ 

Maximum r.p.m. 

Maximum b.h.p. MOTE Sate ne ee ae ee 
Dry weight (Ib) (including engine-mounted auxiliaries) 
Breadth 

Height... 














16 V.T.S. 12 V.T.S. | 8L.T.S. 6L.Y.8 

—- 9}in -- 

— 1ofin —_ 

oe 1,000 —_ 

2,000 1,500 1,000 750 
36,000 29,000 24,000 19,000 
16ft 10in 14ft Oin 16ft 6in 14ft Qin 
5ft 4in | 5ft 4in 4ft 3in 4ft 3in 
8ft Thin 8ft 6in 8ft Tin 8ft in 








in two bays, each 16ft long, 8ft high and 4ft 
wide. The computer contains about 4000 
valves, 2500 condensers and 15,000 resistors ; 
it consumes 27kW and is forced ventilated. 





Admiralty Standard Engines 


At the end of the last war it became apparent 
that, for propulsion and auxiliary services in 
the Royal Navy, it would be necessary to design 
and develop a range of diesel engines which 
would have a power/weight ratio higher than 
that of normal commercial manufacture. The 
power range of the engine was to be 750 to 
2000 b.h.p., and this was to be met by varying 
the number of cylinders. 

» In conjunction with the Admiralty Engineer- 
ing Laboratory, West Drayton, the Engineering 
Department of H.M. Dockyard, Chatham, 
designed the engine, and a prototype was com- 
menced in 1948. The construction of the engine 
called for the development of new techniques, 
but it was ready for trials in 1949. Following 
upon the trials of the prototype, the engine, 
which is called the Admiralty Standard Range I 
(A.S.R.I.) engine, was developed further and 
designs were completed for sixteen and twelve- 
cylinder vee models, and for eight and six- 
cylinder in-line engines, all versions of the engine 
being available with or without supercharging. 

The engine has an all-welded steel frame and 
chromium-plated cylinder liners are fitted, 
while the cylinder heads incorporate four valves. 
Fuel supply is by direct injection and the 
main crankshaft bearings and the big-end 
bearing of the fork and blade pattern connect- 


changeability of replaceable parts include 
identical crankshafts and bedplates for the 
vee and in-line engines having the same niimber 
of crank throws. 

The general particulars of the engines ag 
published by the Admiralty are given in the 
accompanying table. 

The above figures apply to the turbo-super. 
charged engines, and when normally aspirated 
the engines develop 1400 b.h.p., 1050 b.h.p., 
700 b.h.p. and 525 b.h.p. respectively. 


a on 


NatronaL CoaL Boarp ScHOLARSHIPS.—For 
the fifth year, the National Coal Board is offering 
100 university scholarships in mining engineering 
and allied subjects to boys from school who have 
reached a high standard in the General Cert ificate 
of Education or the Scottish Leaving Cerificate, 
to young men already in the industry who have 
university entrance qualifications, and to certain 
classes of graduates who wish to extend their 
qualifications for posts of high technical respons- 
ibility in mining. The scholarships cover the whole 
cost of education and, in addition, there are main- 
tenance allowances which may amount to more 
than £300 a year, and extra allowances for married 
men. Scholarships will be tenable at any of the 
universities offering suitable degrees or diplomas. 
Application forms, which must be returned by 
March 15th, are obtainable from the Board’s 
education branch at Hobart House, Grosvenor 
Place, London, 8.W.1. Twenty-eight students 
who were awarded scholarships in 1948, the first 
year of the scheme, graduated last summer and 
went down from university. Fifteen of them were 
awarded honours degrees. Of the fourteen scholar- 
ship winners from outside the industry, eight gradu- 
ated, seven with honours and four with first-class 
honours, and the others are continuing their univer- 
sity courses. 





ADMIRALTY UNSUPERCHARGED I6-CYLINDER VEE ENGINE 
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Gas Turbines in 195] 


No. III —(Conecluded from page 96, January 18th) 


Ww: conclude this review with the following 
notes on some American and Continental 
gas turbine plants. 


AMERICAN GAS TURBINES 

The recently completed specialised manu- 
facturing facilities for the production of 
industrial gas turbines of the General Elec- 
tric Company, of Schenectady, New York, 
are now in full production, and the company 
is believed to have orders for some sixty 
industrial gas- turbine power plants. The 
three basic models of gas turbines which are 
at present in production are a 35600kW 
simple-cycle turbine for power generation 
and rail traction purposes; a 5000kW two- 
shaft compound cycle turbine for power 
generation use; and a 5000 h.p., two-shaft 
compound cycle mechanical drive turbine for 
pipe-line pumping and other applications. 
A detailed description of these units was 
published in Tat Encineer of January 19, 
1951, page 91. Further operational trial 
runs have taken place of the Alco-G.E. gas 











Bituminous Coal Research, Incorporated. 
The six-stage reaction turbine was designed 
to operate on the open cycle with an initial 
gas temperature of 1300 deg. Fah. and to 
deliver 4250 h.p. to the input shaft of the 
reduction gear. The reduction gear reduces 
the turbine speed of 5700 r.p.m. to 2000 
r.p.m. for the traction generators. Four air- 
blown, variable resistance grids have been 
installed to absorb the power produced by 
the traction generators and the plant may be 
operated either manually or automatically 
from the control station. The combustion 
and ash removal system for this test installa- 
tion is similar to that developed for the 
original Houdry turbine plant of the Loco- 
motive Development Committee and is illus- 
trated herewith. Twin combustion units 
are used, because the height limitation pre- 
cluded the use of a single large unit. A 
louvre and a blowdown separator are installed 
at the end of each combustor. From the 
combustion outlet to the turbine inlet the 
entire system is subjected to the full turbine 


“L0C-ALCO” ‘ Pulverised Coal & 






















































Louure “LDC-ALCO” Oil to igniter 
Blowdown: “LDC-ALCO” Louvre Film-cooled & Run-up Annular Primary Air Inlet 
Separator Separator Inconel Burners Burner to Burner 
Combustor . 
\ wont” 
i! Inle’ 
Ss emcees — 
o 
—— 1,300°F, «— |O 
° 
=> 
| pal Ft — a ~ a 
g empering Line ii Return 
v4 ri rr mn 
oro Oo"*1/\Vom 
aieips Re oO versione 
10 0” ae 
a On aie 
" Mixing Zone 
? 
| Fly Ash Separator + 1,300°F. Air to Blade 
ToFly Ash (12 “Dunlab” Mh.1! Tubes) Erosion Test Pack 
Collectors 


COMBUSTION AND ASH REMOVAL EQUIPMENT 


turbine electric locomotive, and it is of par- 
ticular interest to note that, on the strength 
of the performance of this prototype unit, 
which is equipped with a 4800 h.p. simple- 
eycle gas turbine plant, the makers have 
recently obtained an order for ten similar 
locomotives from the Union Pacific Railroad. 

An order for the largest gas turbine unit to 
be built so far in the United States for the 
commercial generation of electric power was 
placed recently with the Westinghouse  Elec- 
tric Corporation, of South Philadelphia, 
Pennsylvania. The unit, a 15,000kW ma- 
chine, will be installed in the Bartlesville 
area of the Public Service Company of 
Oklahoma. Natural gas from the Oklahoma 
fields will provide the fuel for the turbine. 
It is scheduled for delivery in 1954. The 
turbo-generator installation will consist of 
a gas turbine driving a hydrogen-cooled 
generator. The gas turbine operating at 
1350 deg. Fah. will comprise high and low- 
pressure turbines driving high and _ low- 
pressure compressors, respectively, with the 
high-pressure turbine also connected to drive 
the generator. Inter-coolers and a regenerator 
will be employed. 

Initial operation took place in 1951 of the 
Allis-Chalmers 3750 h.p. coal-burning gas 
turbine locomotive power plant, which has 
been erected within locomotive cab contour 
limitations at Dunkirk, New York, by the 
Locomotive Development Committee of 


temperature of 1300 deg. Fah. It was 
decided that the tees, elbows and the sepa- 
rator shell should be made of Inconel X, 
making internal insulation unnecessary. The 
blades of the locomotive turbine are made of 
“8-590 ” (20 per cent Cr, 20 per cent Ni, 
20 per cent Co, 4 per cent Mo, 4 per cent W, 
4 per cent Cb, 1-65 per cent Al, 0-75 per cent 
Mn, 0-65 per cent Si, 0-4 per cent C, re- 
mainder Fe), a high-temperature alloy con- 
siderably harder than the Houdry turbine 
blade alloy (19 per cent Cr, 9 per cent Ni, 
1-25 per cent W, 1-25 per cent Mo, 0-75 per 
cent Mn, 0-5 per cent Si, 0-4 per cent 
Cb, 0°35 per cent Ti, 0-3 per cent C, 
remainder Fe). The last 250 hours of 
the initial Houdry tests showed that blades 
of the latter material suffered only very 
slight erosion when operating at approxi- 
mately 750 deg. Fah., but it now re- 
mains to be seen what effect the use of the 
higher air temperature will have in this 
respect. If the series of tests of the stationary 
locomotive turbine plant at Dunkirk prove 
successful, the power plant will be installed 
in a two-unit locomotive chassis. Extensive 
tests will then be run to determine the suit- 
ability of this form of motive power under 
actual railway service. 

Early American developments in the field of 
closed-cycle gas turbine units are likely to 
result from an agreement which was recently 
entered into by Escher Wyss, Ltd., of Switzer- 
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land, and Sanderson and Porter, consulting 
engineers, of New York. A joint organisa- 
tion, known as the American Turbine Cor- 
poration, has been formed which holds the 
exclusive closed-cycle turbine licence in the 
United States‘and will make patents relating 
to Escher Wyss gas turbines available to 
American industry. 

The Continental Motors Corporation, of 
Muskegon, Michigan, has now obtained from 
the Société Turbomeca, of Bordes, France, 
the exclusive American manufacturing rights 
to a series of nine gas turbines having power 
ratings ranging from 200 to 1100 h.p., which 
were developed under the sponsorship of the 
French Air Ministry. The power plants 
involved include a number of jet engines 
having thrust capacities between 300 lb and 
900 Ib.; several shaft turbines developing 
between 225 and 400 h.p., an integrated gas 
turbine driven air compressor unit capable of 
supplying up to 2000 cubic feet of air per 
minute at 50lb per square inch, and the 
“ Aspin” ducted fan turbine, which has 
characteristics intermediate between those of 
a turbo-propeller and a pure turbo-jet engine 
and has# maximum thrust rating of 794 Ib. 

A detailed description of the compact and 
portable 175 b.h.p. gas turbine unit, which 
was developed by the Boeing Airplane Com- 
pany, of Seattle, Washington, in conjunction 
with the U.S. Bureau of Ships, was given in 
Tue Enormger of January 19, 1951. In 
addition to one of these power units being 
installed in a 10-ton chassis of the Kenworth 
Motor Truck Corporation, another one has 
now been installed in a 24ft “ personnel 
boat ” of the U.S. Navy, and a number are 
being produced to drive electric generators 
on minesweepers of the U.S. Navy. The 
accumulated road operation of the power 
plant mounted on the 10-ton chassis is now 
in excess of 15,000 miles. The total test time 
on the originally installed engine, which is 
still in use, is approaching 600 hours. Most of 
the mileage and approximately 87 per cent of 
the engine running time was obtained while 
hauling a 5-ton trailer carrying a 20-ton pay- 
load. The tests to date have indicated a fuel 
consumption of approximately 1 mile per 
U.S. gallon of diesel oil, but it is hoped to 
improve this figure considerably. 

Interesting details have recently been 
released of the 45 h.p. gas turbine which the 
Solar Aircraft Company, of San Diego, 
California, has developed for the Bureau of 
Ships, U.S. Navy. Realising the advantages 
of the gas turbine as a drive for a portable 
shipboard fire pump, the Bureau of Ships 
awarded a contract to the Solar Aircraft 
Company in June, 1948, for the development 
of a gas turbine in the 45 h.p. class. Since 
the delivery, in June, 1950, of the first gas 
turbine driven pump, known as the model 
T-45, this unit has been undergoing tests at 
the Naval Engineering Experiment Station 
at Annapolis, Maryland. The tests to date 
have shown great promise and have given 
every indication that the new power plant 
will prove satisfactory for the intended use. 


The turbine assembly operates at a speed 
of 40,300 r.p.m. on ordinary diesel engine 
fuel, which is reduced to 4500 r.p.m. The 
arrangement of the turbine parts is shown in 
a sectional view on the next page, and the 
complete power plant, including the reduc- 
tion gear and pump is illustrated on page 
49. The turbine construction is simple and 
compact. The centrifugal compressor impeller 
and the radial, inward-flow turbine rotor 
are mounted back to’ back on the same shaft, 
separated by a thin plate. The compressor 
scroll encircling the impeller collects and 
directs the compressed air into the combus- 
tion unit, where fuel is injected. Combustion 
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gases then flow to the turbine scroll and 
nozzle, impinge radially inward against the 
rotor blades, and then exhaust axially. The 
hot surfaces of the combustion chamber and 
the turbine scroll are cooled by air flow 
through an external shroud. 

Ignition is effected by a spark plug and a 
magneto driven by a chain and sprocket from 
the starter hand crank. As combustion is 
self-sustaining above 5000 r.p.m. only 
momentary ignition is necessary. Fuel flows 
from the tank through a filter, the fuel pump, 
the governor and the throttle to the spray 
nozzle in the burner section. Inlet air enters 
the compressor through a screened annular 
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SECTIONAL VIEW OF TURBINE AND 
COMPRESSOR 


opening in the bearing housing. In order to 
facilitate initial combustion in the air stream 
a butterfly valve, installed in the compressor 
outlet, is closed during starting and opened 
after ignition takes place. Compressor dis- 
charge air is bled off to circulate through a 
cooling shroud surrounding the turbine. 

In the reduction gear a ten-tooth bevel 
pinion on the turbine shaft meshes with a 
ninety-one-tooth gear on the output shaft, 
which extends, in turn, into the water pump 
housing and the pump impeller is bolted to it. 
The output shaft carries also a pinion which 
meshes with two accessory gears, one being 
the fuel pump and governor and the other an 
overspeed trip. 

The fuel flow to the burner is regulated by 
the governor in such a way as to hold the 
turbine speed virtually constant during all 
load variations imposed by the water pump. 

The overspeed trip unlatches a spring- 
operated fuel shut-off valve, which closes and 
cuts off the fuel supply to the power plant. 
It can only be opened again by a reset knob 
on the valve. 
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An interesting characteristic of the. ““T-45” 
turbine is its simple method of starting—it is 
claimed to be the first gas turbine in the world 
ever to be cranked by hand. Only forty-five 
seconds of cranking by one operator, or if 
more convenient, by two, is required to bring 
the unit up to full pump output. 

The dry weight of the unit is 165 Ib. It has 
a height of 23}in, a length of 27in, and a 
width of 24in. With a 16ft suction lift the 
pump output is rated at 500 U.S. gallons per 
minute at a pressure of 100 lb per square 
inch 


CONTINENTAL GAs TURBINES 


At the end of 1951 the firm of Brown 
Boveri and Co., Ltd., of Baden, Switzerland, 
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issues of the 1951 series of The Brown Boverj 
Review, and it was further amplified jn an 
excellent paper on “ Operating Experiences 
with Stationary Gas Turbines,” which 
presented by Mr. Paul R. Sidler, the 
president of the Brown Boveri Corporation 
of New York, at the annual meeting 
of the American Society of Mechanicaj 
Engineers, which took place in Atlantis 
City, New Jersey, from November 25 to 99 
1951. 

In what follows we have summari ed the 
principal points of interest in connection 
with the plants mentioned and the'r com. 
mercial operation. , 

The first commercial Brown Boveri plant 
for power generation was that supplic:i to the 


TaBLE II.—Brown Boveri Gas Turbines for Power Stations.—Plants Under Erection and/or in Course of Ma..ufacture 
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Efficiency at | 
Installation Omniy. Fuel alternator State of Plant arrangements; Re. 
Ww in per cent work marks 
Tembi, Persia. ... 4000 Natural gas 18-0 Erected 1951) Single shaft ... vf 
Tembi, Persia... 4000 do. 18-0 Erected 1951] Ditto ... ... ...! 
Caracas, Venezuela 5000 Gas or oil 18-0 In manufac-} Ditto seef 
ture | General 
Dukhan, Qatar ... 4000 Natural gas 18-0 do. Ditto .| service 
Arabia... ... ... 5000 do. 18-0 do. Ditto .| power 
Arabia ... 5000 do. 18-0 do. Ditto --| stations 
Arabia ... 5000 do 18-0 do. BOD: b50.: eae! dee 
Arabia ... 5000 do 18-0 do. Ditto 




















(which forty years ago built the first Holz- 
warth gas turbine and followed it with gas 
turbine exhaust gas pressure chargers and 
gas turbine driven combustion air com- 
pressors for Velox boilers, also gas turbine 
sets for the Houdry oil cracking process), had 
supplied no less than fifteen gas turbine 
installations aggregating an output of 
91,340kW for power stations, industrial 
plants and locomotives. Of these, ten have 
been in service for some considerable time, 
while there were five sets erected and put to 
work during the year under review. In the 
Baden works at the end of the year six 
further sets with a combined output of 
29,000kW were in course of manufacture for 
delivery in the coming year. The total out- 
put of the twenty-one sets is 120,340kW. 
Details of these plants are given in the two 
accompanying tables. The hours in service 
up to the end of November, 1951, and in many 
cases up to the end of December, 1951, are 
given, together with the kilowatt-hours pro- 
duced. 

An event of the year was the publication 
by Brown Boveri and Co., Ltd., of the run- 
ning experiences of all the plants in com- 
mission, enumerating the troubles met with 
and the remedies applied. This interesting 
information was contained in a general review 
of the firm’s work, which appeared in the early 


Neuchatel underground power station in 
1940 for standby and peak load service. It 
is run up every month for a number of hours 
to check the semi-automatic control gear. 
The overall thermal efficiency is 17-3 per 
cent, with a gas inlet temperature of only 
1020 deg. Fah. Diesel fuel oil is used and the 
running has been without incident. 

At the 40,000kW gas turbine power station 
of the Nord-Ostschweizerische Kraftwerke, 
at Beznau, illustrated herewith, the first 
13,000kW set was put into service in 
February, 1948, and the 27,000kW set a 
year later. After a long running period the 
smaller set developed turbine _ blading 
troubles, which were found to be caused by 
the increased sensibility of high-temperature 
alloys to notch effects, even under static 
loads. A new design of blade root with 


integral spacer pieces, machined from the . 


solid, fully solved the problem, and these 
modifications have been applied with success 
to other machines. The same sensitivity was 
shown in one of the turbine rotors, which, 
after some 2000 hours’ running, developed a 
crack in one of the blade slots. A simple 
change in design was sufficient to reduce the 
stress in the bottom of the slot substantially, 
and the cure was quite effective, as shown by 
several thousand hours of trouble-free 
operation. Other blade breakages occurred 


TaBLE I.—Brown Boveri Gas Turbines for Power Stations, Industrial Plants and Locomotives.—Plants in Operation 












































Efficiency at| Start of Service Energy pro- Re- 
Installation bas Bat Fuel alternator, ial duced (in Plant arrangement marks 
Ww per cent operation | Hours Up to 1000 kWh) 
Neuchatel, Switzerland ... 4,000 Oil 17-3 1940 1,300 | July, 1951 — Single Maakd. 2... 065. cse. ses don, 900 1 
Beznau, Switzerland 13,000 do 30-5 Feb., 1948 6,995 | Dec., 65,871 Double shaft with heat exchanger ... 2 
Beznau, Switzerland 27,000 do 34-0 Feb., 1949 4,202 | Dec., 1951 78,530 | Ree eT ee ee ee oss 2 
Chimbote, Peru ait 4,000 do. 19-5 Nov., 1949 3,325 | July, 1951 1,439 Single shaft ... 0... 0.6. ss is 3 
Alexandria, Egypt ... ... ... 1,200 do. 22-9 Dec., 1949 3,100 | Sept., 1951 2,300 Single shaft with heat exchanger ... 4 
Pertigalete, Venezue! Sains 1,650 do. 25-0 Sept., 1949 9,964 | Nov., 1951 11,887 Single shaft with heat exchanger ... 5 
Pertigelete, Venezuela o/ ol ae do. 25-0 Nov., 1949 8,166 | Nov., 1951 9,020 Ditto ce see see nee see tee tee 5 
Lima, Peru o86 die: fewes,. | andes do. 28-0 Nov., 1949 6,225 | July, 1951 45,900 Double shaft with heat exc! x 6 
Dudelange, Luxemburg ... 5,400 |Blast-furnace’ 21-4 April, 1951 3,335 | Nov., 1951 17,260 Single shaft with heat exchanger ... 7 
Baracaldo, Spain 2,000 7 25-0 May, 1951 300 | July, 1951 |Produces com- Single shaft with heat exchanger . 8 
pressed air 
Filaret, Roumania ... ... ---| 10,000 | Natural gas 23-5 June, 1951 250 | July, 1951 1,250 Double shaft... ... 16 see ee 7 
ae No. 1101, Swiss’ 1,600 Oil 18-0 Sept., 1941 6,640 | Dec., 1950 175,000 miles | Single shaft with heat e —_ 
eral Railways 
Locomotive No. 18000, British 1,840 do 18-0 May, 1950 2,000 | Dec., 1951 62,000 miles | Ditte ncn + soe. cee sce. bee tee oe _— 
Railways, Western Region 
REMARKS» 4—Twenty-four hours per day service during ice- 6—Dry season station. i 
1—Standby station. making season, viz., June to September. 7—General service power station, 


2—Winter load station. 
3—Peak load station. 


le source of power supply for cement works, 
normally each set runs alternately for one month. 


8—The turbine-driven compressor supplies air for 
converter in steel works. 
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in the high-pressure axial compressor and 
were traced to self-induced vibrations, which 
were prevented, by inserted damping wires, 
used for many years in long steam turbine 
blades. : 

After all mechanical troubles had been 
overcome in early 1949 hard crust deposits 
were found in the medium and high-pressure 
gir compressors. This ; 
was found. to have 
been brought about by 
the entry of exhaust 
gas into the inlet air, 
despite the careful lay- 
outs of the respect- 
ive ducts. The gases 
attacked the  inter- 
coolers and the result- 
ing products of corros- 
ion were deposited on 
the following air com- 


pressor blading. At- 
tention was paid to 
the contamination of 


the inlet air byexhaust 
gases under unfavour- 
able weather condit- 
jons, and some inter- 
cooler design changes 
overcame all difficult- 
ies. No further de- 
posits were found 
during the 1949-1950 
and 1950-1951 operat- 
ing periods. Some 
fires in the recupera- 
torsdue to the ignition 
of soot deposits occurr- 
ed many hours after 
shutting down. It is 
now the standard prac- 
tice periodically to wash down the recupera- 
tors, in accordance with a regular mainten- 
ance routine, and outlet temperatures at the 
recuperators are carefully noted for some time 
after shutting down. Finally, a simple soot 
blower has been developed, which can be 
operated at regular intervals during the 
working hours. By these means, recuperator 
and heat exchanger fires have been prevented. 

The fuels used in the Beznau station in- 
cluded for the first two seasons grade ITT boiler 
oil, and more recently the less expensive 
grade 1V boiler oil. With an operating tem- 
perature of 1100 deg. to 1200 deg. Fah. it 
was found that the ash deposits on the blades 
could be washed off periodically by operating 
built-in washing devices. With the No. III 
oil the period between the washings was 
about 1000 hours, while with the No. IV oil 
it fell to between 500 and 600 hours. The 
fuels have a definite bearing on the working 
life of certain portions of the combustion 
chamber liners, and with the two fuels named 


it became necessary to replace certain . 


sections of the liner in the-flame zone after 
running from 1500 to 2000 hours. It is of 
interest to learn that in. the 1949-1950, the 
1950-1951, and the present season both 
turbines have run to schedule from Monday 
through to Saturday evening. The improved 
overall efficiencies for the smaller and larger 
units, 30-5 per cent and 34 per cent respec- 
tively, should be noted. 

Turning to other installations, it may be 
stated, that the 4000kW set supplied to 
Chimbote, Peru, in November, 1949, has only 
been used for ten to twelve hours per day at 
a 10 to 12 per cent loading. The small 
1200kW set supplied to Alexandria, Egypt, 
is for an ice-making plant with only seasonal 
duties. Initial -difficulties with an extra 
heavy fuel oil-were overeome by improved pre- 
heating and filtering. = 

During the year information was received 
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concerning the operation of the two 1650kW 
gas turbine generating units delivered to the 
C.A. Venezolana de Cementos, of Pertigalete, 
near Caracas, in Venezuela. They supply 
the main power to the cement factory and are 
designed to absorb regular load increases up 
to 1700kW and short-time peak loads up to 
1800kW, Temperature control devices keep 





45 H.P. GAS TURBINE DRIVEN PUMP 


the average gas inlet temperature at 1112 deg. 
Fah. During Sunday the crushers and mills 
are shut down and the quarry is closed, and 
a diesel engine set deals with the small 250kW 
load required. It is customary to run each 
gas turbine set for a month alternately, 
‘which gives ample time for inspection and 
washing down, if need be, of the turbine and 
the recuperator. The fitting of a viscous air 
filter has prevented dust from entering the 
turbine and the blading is clean. The fuel 
used in this plant is a mixture of 60 per cent 
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heavy bunker C oil and 40 per cent of diesel 
oil. Despite the rather high percentage of 
vanadium pentoxide which is carried in this 
oil mixture, no difficulties have been met 
with. It is designed, as shown in Table IT, to 
run on either oil or natural gas and it will 
permit the capacity of the cement factory to 
be trebled. 

The double-shaft gas turbine unit with 
three compression stages, supplied to the 
Lima electricity station, Peru, for dry 
season duty to supplement the hydro-electric 
power stations, ran in continuous operation 
with an average load of about 9000kW. 
Hard deposits on the medium and high- 
pressure air compressors were noted, as at 
Beznau, and the same remedies were applied. 
During the several months of peak load 
operation this set has been started up from 
cold over 120 times in three months. 

An interesting installation of 1951 was the 
5400kW gas turbine generator set supplied 
to the Arbed Steel Company, of Luxemburg, 
at Dudelange. It has a gear-driven axial 
compressor for compressing the blast-furnace 
gas used as fuel. The unit went into regular 
service in April, 1951, and has given no 
trouble. Another set for supplying com- 
pressed air for a converter was supplied in 
May, 1951, to a steel works at Baracaldo, in 
Spain. It was started in June and has run 
without incident. There is a gear-driven 
centrifugal blower, which is used to raise the 
pressure of the blast-furnace gas used as fuel. 

In the course of 1951 news was received 
concerning the 10,000kW double-shaft gas 
turbine generator designed to run on natural 
gas, which was supplied to the Filaret station 
at Bucharest, Roumania. This set was com- 
pleted several years ago, but its delivery was 
delayed by political and other reasons. [ft is 
now running satisfactorily. ; 

The Swiss locomotive unit saw service in 
Switzerland, France and Germany. Two 
small fires in the recuperator due to an 
accumulation of soot took place, but this 
trouble was overcome by washing out the 
recuperator every three or four months, as 
regular engine shed routine, a process only 
requiring a few hours. 

Referring to the uni‘s.shown in Table IT, 
it must be stated that the two 4000kW sets 
for the Anglo-Iranian Oil Company, Ltd., 


u 
27,000KW AND 13,000KW SETS AT BEZNAU, SWITZERLAND 
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near Abadan, were delivered and erected in 
June, 1951, but regular operation was 
delayed on account of political complica- 
tions. 

With regard to oil fuels the firm’s view is that 
difficulties caused by the ash from fuel oils are 
aggravated and greatly intensified by higher 
gas temperatures. The policy of the firm 
adopted several years ago of building gas 
turbines with a maximum operating tempera- 
ture of 1100 deg. to 1200 deg. Fah., in the 
interest of reliability and long life, has been 
fully justified. In connection with vanadium 
pentoxide deposits there seems a strong indi- 
cation that the presence of sodium, even in the 
form of sea water, greatly increases the tend- 
ency of vanadium salts to form deposits. 

The firm stated that the gas turbine as a 
prime mover can be adopted without any 
qualification where gaseous fuels are avail- 
able. Heavy fuel oils can be used with 
restrictions as to quality and composition 
of the ash contents and the necessity of 
allowing for periodical short shut-downs for 
cleaning. With full observance of these 
restrictions reliable long-time service can be 
obtained from oil-fired plants. The firm sees 
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the main field of application in the next few 
years in small and medium-sized units in, 
say, 1200kW to 10,000kW sizes. In the 
larger and more complicated double-shaft 
arrangements, while these are fully as reliable 
as the smaller units, they are handicapped 
by the high cost of additional heat exchangers 
and connection ducts and piping. It may be, 
the firm concludes, that the broad use of such 
sets may await the further development of 
metallurgy and chemistry of fuels, which 
finally may permit further advances into the 
region of higher operating temperatures 
without the present disadvantages. 


OTHER Swiss CoMPANIES 


During the year the 22,000kW semi-closed 
cycle gas turbine set installed at the Wein- 
felden plant of the Nord-Ostschweiserische 
Kraftwerke by Sulzer Bros., of Winterthur, 
ran successfully. In the late part of the year 
a lighter fuel gave even better results. A 
fuller account of this plant and Sulzer 
development generally will, it is hoped, be 
released later in the year. 

A report on Escher Wyss development with 
its closed-cycle plant will be available shortly. 


British Railways Standard “ Class 6” 


Locomotive 


N the photograph we reproduce on this 

page there can be seen the first of the new 
standard “class 6,” 4-6-2, mixed traffic 
locomotives which are being introduced on 
British Railways. This new engine, No. 
72,000, has, like the other classes of standard 
locomotives, been designed and built under the 
direction of Mr. R. A. Riddles, member for 
mechanical and electrical engineering, Railway 
Executive. Its parent design office was 
Derby but all the regional drawing offices 
have contributed sections in the design. 

Ten of the engines are being built in the 
1951 renewal programme ard they will all 
be allocated to the Scottish Region and be 
named after Scottish clans: As can be seen 
from the table giving the leading particulars 
of the new engines, the design is suitable for 
passenger and fast freight working of the kind 
now handled by the L.M.R. “‘ class 6 ’’ engines. 
These locomotives have a chassis similar in 
all respects to that of the larger “‘ Britannia ”’ 


‘“‘ class 7°’ engines, except for minor details. 
A smaller boiler has been fitted to keep the 
maximum axle load down to 19 tons, so that 
the engines have a route availability at least 
as good as the various regional “class 5,” 
4-6-0 engines. 

This boiler is the normal design with riveted 
joints throughout, its shell being of high tensile 
carbon manganese steel. The barrel consists 
of two rings, the outside diameters being 
5ft 4in at the front and 6ft lin at the firebox end. 

The drumhead smokebox tubeplate is jin 


thick and there are thirty-five large flue tubes, - 


5}in diameter outside, and 108 small tubes, 
2}in diameter outside. The length between 
tubeplates is 17ft. 

A “ Belpaire”’ firebox with a wide grate is 
6ft 9in long outside and its width tapers from 
7ft at the front to 6ft 8in at the back. The 
steel wrapper plate is $in thick and the inner 
firebox, of copper, has a #in thick wrapper 
plate. At the front, the firebox is extended into 
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the boiler barrel to form a combustion chamber 
having a lin thick tubeplate. All firebox 
water-space stays are of monel metal, fitted 
with steel nuts inside the firebox. Tho roof 
longitudinal and transverse stays are of stee), 
those of the roof being riveted over outsid, 
the steel wrapper. 

In the steam dome is a “ Melesco ” centr. 
fugal drier and the multi-valve regulator js 
incorporated in the superheater he: !er jp 
the smokebox. Access is given to the rezulator 
valves by a detachable cover in the top of the 
smokebox. 


Main Particulars of Locomotive No. 72,(0 


Cylinders(two) ... ... «.. 19}in by 28in 
Coupled wheels coe coe ove GFE Bin diamv ter 
Wheelbase, rigid ... ... ... ... 14ft 
Boiler pressure coe eee tee eee) 2236 Ub por square j 
Heating surfaces : ht m3 
Tubes Wi cag ee’ 1878 square feet 
Firebox... ... 195 square fect 
Total evaporative 2073 square foot 
Superheater... 628 square fect 
Gratearea ... ... .-. ss oe S36 square fect 
Total weight in working order 
(engine)... wee we ee eee | 88 tons LO cwt 
Tractive effort Se Fae 
Adhesion factor ... ... ... ... 4°59 
"Goal : 
capacity ... tons 
Water capacity 4250 gallons 
Weight full vee 47 tons 4cwt 


Following current standard practice, the 
boiler is fed with water through two separate 
clack valves placed on the front barre! and 
delivering on to two inclined trays, which 
deflect the incoming water round the inside 
of the barrel clear of the tubes. A steam mani- 
fold on the top of the firebox in front of the 
cab is provided with separate shut-off cocks to 
each steam supply pipe as well as a main shut- 
off valve operated from inside the cab. Two 
direct loaded safety valves are mounted on 
the hind barrel immediately behind the dome. 

A rocking grate has ten rocking sections and 
the ashpan has three self-emptying hoppers, one 
between and one each side of the main frames. 
These hoppers have bottom flap doors connected 
by a shaft with universal joints and operated by 
a lever at ground level. Front damper doors 
on each hopper are opened and closed by 
screw gear worked from a handwheel on the 
fireman’s side of the cab. A cylindrical smoke- 
box rests on a fabricated saddle and the blast 
pipe has a plain, circular cap of 5}in nozzle 
diameter, which incorporates the blower ring. 

As already mentioned, the main frames, 
axleboxes, springs and suspension, cylinders 
and valve gear, bogie and pony truck, and the 
cab and fittings of these new locomotives are 
similar in all respects to those of the standard 
“glass 7°’ engine, which was described in 
some detail in our issues of February 2 and 9, 
1951, A standard No. 1, 4250 gallon tender is 
used, 





STANDARD ‘‘ CLASS 6," 4-6-2 LOCOMOTIVE No. 72,000. 
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Shipbuilding and Marine Engineering 


in 1951 


No. IV—(Concluded from page 112, January 18th) 


Om TANKERS 


IL tankers represent over 55 per cent of 

the ships on order and this class of 
yesse] was predominant among the ships 
completed during the year. The British 
Tanker Company, Ltd., took delivery -of a 
nwnber «f ships of varying deadweight from 
4 number of builders, including vessels of 
the 28,500-ton class, such as the “ British 
Adventure ” from Vickers-Armstrongs, Ltd., 
and the “ British Bulldog” from Swan, 
Hunter and Wigham Richardson, Ltd. These 
large tankers have a length between per- 
pendiculars of 610ft by 81ft breadth moulded 
by 44ft 6in depth moulded, and a service 
speed of 15 knots. There are thirty cargo 
oil tanks and one pump room equipped with 
three 850 tons per hour turbo-driven cargo 
pumps. One set of turbines, developing a 
maximum of 13,750 s.h.p. at 116 r.p.m. of the 
propeller, drive the ship through double- 
reduction articulated gearing. Steam is 
supplied at 450 Ib per square inch and 750 deg. 
Fah. by two Babcock and Wilcox integral 
furnace boilers, burning oil fuel under 
Howden’s forced draught, and fitted with 
superheaters and tubular air heaters. A 
desuperheater provides steam for other 
purposes at 465 deg. Fah. The deck 
machinery is steam driven and the auxiliary 
machinery electrically driven, the power 
for the latter being supplied by two Allen 
geared turbo-alternators rated at 600kW, 
40V a.c., one of which is standby. 

The Blythswood Shipbuilding Company, 
Ltd., delivered the “ Regent Caribou” and 
“Regent Springbok,” both 17,600 tons 
deadweight tankers, to the Bowring Steam- 
ship Company, Ltd., and the Athel Line, 
Ltd., accepted delivery of the “ Athel- 
duchess,” of 12,500 tons deadweight, from 
R. and W. Hawthorn Leslie and Co., Ltd. 
A considerable amount of tonnage was com- 
pleted during the year for foreign owners, 
including the ‘‘ Magwa,” illustrated in our 
issue of January llth; it was built by 
the Furness Shipbuilding Company, Ltd., for 
the Afran Transport Corporation of Liberia. 
The ship carries a deadweight of 24,400 
tons on @ summer draught of 32ft 3}in, and 


has a length overall of 589ft, by 80ft breadth 
moulded, by 42ft 3in depth moulded. There 
are nine treble cargo oil tanks and two pump 
rooms, each fitted with two 500 tons per hour 
duplex steam pumps. A Hawthorn-Doxford 
opposed-piston, single-acting, two-stroke, 


airless-injection oil engine having six cylin- 
ders and developing 6600 b.h.p. at 115 r.p.m., 
Steam for auxiliaries is 


drives the vessel. 
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seven cargo oil tanks served by two pump 
rooms, each equipped with two 340 tons per 
hour steam pumps. The Barclay Curle- 
Doxford engine has six cylinders of 750mm 
bore. by 2500mm combined stroke, and is 
conservatively rated to develop 8000 b.h.p. at 
104r.pm. Scavenge air is supplied by three 
lever-driven pumps: and a Doxford-Bibby 
detuner is fitted at the forward end of the 
crankshaft. Other tankers for Norway and 
Sweden were delivered from the yards of 
Furness Shipbuilding Company, Ltd., 
Vickers-Armstrongs, Ltd., Swan, Hunter 
and Wigham Richardson, Ltd., Harland and 
Wolff, Ltd. This latter company also com- 
pleted the world’s largest whale factory ship, 


TUG AND WATER BOAT * AGUILA’’ 


provided by one Scotch boiler and one 
Foster Wheeler “ D ” type water-tube boiler, 


while electric power is supplied by three 


150kW generators. 


Among the ships delivered to Norwegian 
owners was the “ Polarbris,’”’ constructed: 
by Barclay, Curle and Co., Ltd., for Melsom 
and Melsom, which carries nearly 19,000 tons 
deadweight and is propelled by the largest 
The main 


Doxford oil engine yet built. 
dimensions are: length between perpendi- 
culars, 535ft by 72ft 6in breadth moulded by 
40ft 6in depth moulded, and there are twenty- 


“Juan Peron,” of 25,000 tons deadweight, 
described in our issue of November 23rd 
last. The ship has a length between 
perpendiculars of 635ft, a breadth moulded 
of 80ft, a depth to flensing deck of 61ft, and 
is propelled by two sets of Harland-Bur- 
meister and Wain six-cylinder, single-acting, 
four-cycle diesel engines. Electrical power 
for the auxiliaries and factory equipment 
is supplied by five 425kW, 220V d.c. diesel- 
driven generators. 


SPECIAL SHIPS 


In the first half of last year the County 
Borough of Wallasey took delivery of the 
diesel-electric ferry “Royal Iris” for service on 
the River Mersey. Of striking appearance, as 
can be seen in our photograph reproduced in 
our last issue, the ferry was built by William 
Denny and Brothers, Ltd., it has a length of 
160ft by. 48ft beam by 13ft 4in in depth, 
and carries 2500 passengers when on ferry 
service, and 1000 passengers when employed 
on short cruises in the Mersey and Liverpool 
Bay. Service speed is 12} knots and propul- 
sion is by two electric motors, each developing 
540 b.h.p. at 195 r.p.m. and 730 b.h.p. at 
215 r.p.m. with current at 1000A supplied by 
four 300kW, 300V generators, each driven 
by a Ruston and Hornsby six-cylinder, four- 
stroke, pressure-charged diesel engine 
developing 540 b.h.p. at 500 r.p.m. Metro- 
politan-Vickers Electrical Company, Ltd., 
supplied the machinery which embodied the 
company’s constant-current control system 
and was described in THE ENGINEER of 
April 27th last. 

Another ferry built by the same company 
and described in our issue of June 29th last 
year was the M.V. “ Shanklin,” for the Isle . 
of Wight service.of British Railways. The 





DUNDEE HARBOUR TRUST'S RIVER FERRY ‘““SCOTSCRAIG:' 
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ship, which was illustrated in our last issue, 
can accommodate 1377 passengers, has a 
length overall of 200ft by 46ft moulded 
bread h, and a service speed of 14} knots. 
Propulsion is by two Denny-Sulzer eight- 
cylinder, two-stroke, trunk-piston, airless- 
injection diesel engines, each developing 
950 b.h.p. and steering is effected by twin, 
rudders operated by Hastie electro-hydraulic 
steering gear. 

The Caledon Shipbuilding and Engineering 
Co., Ltd., completed the “ Scotscraig ” for 
the Dundee Harbour Trustees’ passenger and 
vehicular service during the year. There is 
accommodation for 800 passengers and .the 
ship is equipped with two electrically driven 
turntables and two electrically operated 
gangways for the rapid movement of vehicles. 
The vessel, which we illustrate in this issue, 
has an overall length of 168ft, an extreme 
bread.h of 50ft, a moulded depth of 8ft 3in, 
and is powered by two English Electric 
six-cylinder, four-stroke, trunk-piston, 
pressure-charged diesel engines, each having 
@ service rating of 370 b.h.p. at 550 r.p.m. 
Each engine drives a Voith-Schneider pro- 
peller through David Brown reduction gear- 
boxes. 

In November of last year Philip and Son, 
Lid., delivered the twin-screw passenger 
ferry “Leasowe” to the Corporation of 
Wallasey and the vessel can accommodate 
1600 passengers when on ferry service and 
700 passengers when engaged in river cruises. 


The principal dimensions are: length 
between perpendiculars, 145ft; breadth 
moulded, 34ft; depth moulded, 12ft 3in, 


and the propelling machinery consists of 
two Crossley eight-cylinder, two-stroke diesel 
engines developing a total of 1200 b.h.p. at 
330 r.p.m. Another interesting vessel from 
the same builders was the combined tug and 
water vessel “ Aguila” for Chilean owners. 
The vessel, which we illustrate in this issue, 
is designed for duties in Valparaiso harbour, 
and can load mooring cable over the bow 
rollers, lift buoys by derrick, handle mooring 
ropes and supply fresh water. Propulsion 
is by a British Polar diesel engine which 
develops 680 b.h.p. at 260 r.p.m., and gave 
the ship a speed of 10-7 knots on trial. 

A number of whale catchers joined the 
various whaling fleets during the year, and 
among them was the “ J. K. Hansen,” which 
was built by A. and J. Inglis, Ltd., and 
engined by Rankin and Blackmore, Ltd. 
The vessel, which is owned by the Union 
Whaling Company, Ltd., and _ illustrated 
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THAMES CONSERVANCY’S BUCKET DREDGER 


herewith, has a length between perpendiculars 
of 165ft, a breadth moulded of 32ft, a depth 
moulded of 18ft 6in, and is propelled at 
about 16 knots by a triple-expansion engine 
of 2700 ih.p., taking steam from Scotch 
boilers. 

A small diesel dredger was delivered to 
the Thames Conservancy by the Rowledge 
Ironworks Company, Ltd., which was capable 
of cutting its own flotation and of dredging 
to a depth of 15ft with an output of 129 
cubic yards per hour. The dredger, which 
can be seen in our illustration, has a length 
overall or 70ft 6in by 16ft breadth moulded 
by 5ft depth moulded, and a draught of 
3ft 6in in fresh water. Power is supplied by 
a Russell and Newbery diesel engine which 
develops 53 b.h.p. at 800 r.p.m., and drives 
the bucket chain through a belt drive, 
countershaft and a worm reduction gear 
on the top tumbler shaft. There are four 
electric warping winches to control fore and 
aft movement and quartering and an unusual 
arrangement is that the superstructure 
carrying the top tumbler and gearing can 
be lowered mechanically to 11ft above the 
waterline so that the dredger can pass under 
bridges of low head room. 

Another dredger completed during the 
year was the 24in bore, twin-screw, stern 
well hopper suction dredger “ T.C.C. No. 1,” 
which was built by Lobnitz and Co., Ltd., 





UNION WHALING COMPANY'S ‘‘J. K. HANSEN ’’ 


to the order of the Tees Conservancy Com. 
mission. The ship has the following dimen.’ 
sions :—Length, 212ft by 41ft beam by lof 
depth, with a hopper capacity of 1000 cubic 
yards and a dredging depth of 55ft. 

The same builders delivered to the 
Suez Canal Company a single screw pilot 
vessel, the ‘‘ Jean Mantelet,” which has 
accommodation for ten pilots. The length 
is 147ft 6in, the breadth 33ft, the depth 
16ft, and the ship is powered by British 
Polar two-stroke diesel engines developing 
a total of 2800 b.h.p. .and driving the 
propeller shaft through’ gearing. 

A number of colliers were completed 
during the year by several builders, and 
were added to the fleets of the gas and elec. 
tricity authorities. Among these vessels 
were the “ Battersea” and “ Blackwall 
Point,” both of which were fitted with main 
propulsive machinery consisting of a Sulzer 
oil engine of 1680 s.h.p. built by George 
Clark (1938), Ltd. 

To the order of the Calcutta Port Com- 
missioners, William Simons and Co., Ltd., 
built and engined a twin-screw, buoy-lifting 
despatch vessel “‘ Nadia,” for service on 
the River Hooghly. The main dimensions 
of the ship are: length between _per- 
pendiculars, 200ft by 37ft moulded beam by 
19ft 6in moulded depth. In addition to the 
servicing of buoys, shore marks and lights, 
the ‘‘ Nadia ”’ is fitted for towing and carries 
fire-fighting and salvage equipment. Speed 
in service is 12 knots and the ship is propelled 
by two sets of triple-expansion surface con- 
densing reciprocating steam engines which 
take steam from two Yarrow three-drum, 
oil-fired boilers working under forced draught. 





Books of Reference 


Directory of Railway Officials and Year Book, 
1951-52. London: Tothill Press, Ltd., 33, Tothill 
Street, S.W.1. Price 40s.—In the new edition 
of this year book a further stage has been com- 
pleted in changing the method of presentation 
of the various units of British nationalised transport 
to facilitate the tracing of information. The 
entries of a number of foreign countries have been 
revised and details are now included of Japan, 
the U.8.8.R. and several countries in Eas ern 
Europe. The section dealing with British train 
accidents has been revised and shortened and the 
bibliography has been cut down to give only cur- 
rent works published in recent years and standard 
historical works. A useful table of selected statis. ics 
on Bri.ish Railways has been prepared in conjunc- 
tion with the Briiish Transport Commission and 
its Executives. Three good indexes are provided 
to assist readers in finding what they seek amongst 
the mass of information given in this comprehensive 
year book. 
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Diesel Hydraulic Propulsion* 
By F. J. MAYOR 

Tas main object in designing this prototype 
tug, “Tom Jay,” was to~build a vessel that 
would give the highest possible availability 
factor. The economy resulting from this was 
regarded as of major importance, and every- 
thing was designed with that in view. This is 
probably the first vessel to be propelled in this 


= 1944 the author discussed the design of a 
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These engines are directly coupled to seven- 
cylinder radial oil pumps. The pumps are 
gravity fed with oil from a tank holding 400 
gallons of oil. A strainer is fitted on the suction 
line to each ptifiip. The oil is delivered by the 
pumps to a service main at varying pressures 
according to the speed of the engines. The 
pressure will vary with the demand made by 
the propeller and the load on the tow hook from 
a minimum when the tug is running light to a 
maximum when the tug is at full speed with a 
heavy load on the tow hook. With the 
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a master unit actuates a slave unit on each 
engine, which in turn controls the fuel pump. 
In this way engine control is synchronised 
and the three engines work in perfect unison 
with the control valve and each other. 

The hydraulic control valve is moved by the 
relay valve. The captain operates manually a 
pilot valve which admits oil under pressure and 
shifts a piston from its neutral position in one 
direction or another. By means of a rack and 
pinion and bevel gear the shaft to the control 
valve unit is rotated and by means of the 
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Fic. 1—Line Drawing of the General Arrangement of the “‘ Tom Jay” 


tug driven by a hydraulic motor and prepared 
a plan in which the lay-out comprised Gardner 
engines directly driving radial hydraulic pumps. 
After careful consideration it was decided to 
build an experimental tug to this design, of a 
power between the small 100 b.h.p. dock tugs 
and the bigger 360-400 b.h.p. river tugs. It 
was thought that about 200 s.h.p. would give a 
very useful working tug of medium power, 
which would suffice to prove the practicability 
of this lay-out and method of propulsion. 

The vessel was built by Richards Ironworks, 
Ltd., and the main dimensions are 77ft length 
overall with a moulded breadth of 18ft and a 
maximum draught of 9ft 3in. 

There are certain advantages attached to a 
multi-engined installation which are well worth 
consideration wherever it is necessary or desir- 
able to maintain a continuous and uninter- 
rupted service, and it was decided to use diesel 
hydraulic propulsion for this experimental 
prototype vessel, ‘‘ Tom Jay.” 

The author favoured the three or four-engined 
installation because of the good service record 
put up by the two diesel electric tugs owned 
by his company. In the ‘‘ Tom Jay ”’ this idea 
has been put into practical form for water 
transport. The purpose of a tyg is to tow barges 
or other vessels, and it is desirable from 
an owner’s point of view that it should be in 
service as many days in the year as possible. 


MACHINERY LAy-OUT AND OPERATION 


The lay-out of the plant can be seen from 
Fig. 1 and Fig. 3 shows a view of the engine-room. 
Each of the four power units consists of a six- 
cylinder Gardner L3 compression ignition 
engine developing 102 b.h.p. at 800 r.p.m. The 
engines are started by 24V electric starting 
motors, power being supplied by 300Ah Exide 
batteries, and are fitted with a dynamo for 
charging the batteries. 

* Institute of Marine Engineers, January 8, 1952. 
Abstract. 





‘astern, these functions 


present propeller the maximum pressure is 
1250 lb to 1300 lb per square inch. 

The oil passes to the control valve by way of 
the pressure retaining valve. The function of 
this valve is to retain sufficient pressure, when 
the pumps are running under no-load conditions, 
to operate the reversing valve. 

The control valve is connected to the pro- 
pulsion motor by two pipes, one of which con- 
veys the oil under pressure to the motor when 
the vessel is going ahead and the other conveys 
the exhaust oi] from the 
motor; when going 


are reversed. 

Fig. 4 shows the ar- 
rangement of the pro- 
pulsion motor, hy- 
draulic brake, and 
thrust block. The con- 
trol valve is connected 
to the relay valve 
by a shaft fitted 
with universal coupl- 
ings. The relay valve 
is in turn connected to 
the bridge or wheel- 
house and is operated 
by the captain by 
means of an orthodox 
ship’s telegraph. The 
captain, when moving 
the telegraph from 
stop to ahead or 
astern, moves not only 
the hydraulic control 
valve, but simultan- 
eously controls the 
speed of the three 
engines through the 
engine fuel pumps. This 
engine control is ac- 
complished by a “‘power 
rotor? unit by which 


double track cams operates the selector valve 
and main valves in the control unit. 

The propulsion motor runs at 103 r.p.m. when 
the pumps are delivering their full capacity of 
oil to thenine-cylinderradial motor (Fig.2). The 
cylinders are fitted to a solid forged steel founda- 
tion ring, which is machined to take the exten- 
sion piece on the lower part of each cylinder. 

The oil has access to each cylinder through 
two poppet valves, one admitting oil under 
pressure from the pumps via the control valve 
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FiG. 2—Sectional View of the Hydraulic Propulsion Motor 
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and the other passing the exhaust oil back to 
the tank via the control valve unit. 

The inlet and outlet valves of the pumps are 
operated by the pressure of the pumps, but the 
valves in the propulsion motor are lifted from 
their seats by tappets which in-turn are moved 
by two eccentrics on the crankshaft. There is 
very little movement between the tappets and 
the floating ring which lifts them, the greater 
movement occurring between the floating ring 
and the eccentric on the crankshaft. The two 
eccentrics are placed so that the inlet and outlet 
valves open in proper sequence. 

When the telegraph is at full speed, the 
whole of the oil is passing through the control 
valve to the propulsion motor. When at less 
than full speed, the control valve allows part 
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when the témperature of the oil has risen to 
100 deg. Fah., to maintain their efficiency. 
Above the rams in the propulsion motor we 
have oil at a pressure of 1250 Ib to 1300 Ib per 
square inch, while below the rams in the crank- 
case chamber the pressure is not more than 
about 12 lb per square inch. Any oil that may 
leak by the rams passes back to the main 
reserve oil tank. 

The whole of the hydraulic oil system is 
closed, the only part of it open to atmosphere 
being the header tank. The glands on the 
shafts of the pumps and the aft,end of the pro- 
pulsion motor are the only places where there 
is any likelihood of oil leakage. Thesé.glands 
are fitted with a carbon type packing stitable 
for rotary shafts, ané they-are found to be 
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in a good circulation of the oil and also Prevent, 
the possibility of those pumps nearest the diy. 
charge short circuiting the supply. Ip the 
“Tom Jay” it was decided to connect each 
pump suction directly to the tank in order ¢, 
ensure that each pump received its fll quot, 
of oil. For efficient and quiet working the, 
should be no visible air in the oil. On initia) 
starting up is may take some time to rid th 
-oil of air and provision has been made on thy 
pump cylinders for bleeding the oil \ntil it 
shown tobe clear of air bubbles. 

The thrust block was specially desizned anq 
the roller thrust bearing is of the sphericaj 
roller type. The thrust is applied to the bearing 
through a split collar fitted in the recog 
between the two seats, and provision is mag, 





FIG. 3—View of Engine-Room from Forward Showing Heat Exchangers, 


Isolating Valves and Pressure Main 


of the oil te go through to the motor and part is 
by-passed back to the reserve oil tank. When 
the telegraph is at ‘‘ stop” the whole of the oil 
is by-passed to the tank and the motor stops. 
The inner ends of the plungers are shaped to 
fit into bronze slippers which are machined to 
run on the outer ring of a large ball race. The 
crankpin is fitted with a roller bearing, the 
inner race of which is a. press fit on the crank- 
shaft and the outer race takes the slippers on 
the lower end of the pistons. The slippers are 
kept in close contact with the outer race by 
means of a floating ring. In the “Tom Jay ” 
the rams of the hydraulic motor have a dia- 
meter of 4jin and a stroke of 4jin, and the 
pressure in the cylinder is constant throughout 


the stroke. The crankshaft runs in self- 
aligning bearings which are supported in 
housings. 


With the nine-cylinder motor there is an 
impulse every 40 deg., which is conducive to 
very smooth running. The whole motor can 
be rotated by means of gears for purposes of 
access when overhauling or repairs are required. 
By this means the bottom cylinders and valves 
can be brought to a position where they can be 
examined, repaired or removed. 

The motor is provided with a gear-driven oil 
pump for lubricating the roller bearings and 
other moving parts. This pump is reversible 
in action with the motor. The oil dealt with 
by this pump floods the motor casing and 
bearings and is returned to the main reserve oil 
tank through an oil cooler. The friction of the 
moving parts running in lubricating oil is so 
small that it has been found unnecessary to use 
the cooler in cold weather. The usual working 
temperature of the oil is from 100 deg. to 
110 deg. Fah, and this has been found to be an 
economical working temperature. 

The hydraulic medium should be a suitable 
lubricating oil and its viscosity should be such 
that it will flow freely through the valves, 
pumps and motor and at the same time be a 
perfect seal against leakage rams and 
valves. It should allow the plant to run at full, 
speed on starting up when the temperature of 
the oil is low and allow the pumps and motor, 


practically droptight with very little loss of oil 
and no wear on the shaft. The volume of oil 
passing through the system, when engines are 
running at 800 r.p.m., is 12,500 gallons per hour, 
and strainers and filters must do their work 
without impeding materially the flow of oil in 
any part of the system. 

Since the “Tom Jay” has been at work a 
centrifugal clarifier has been fitted to ensure 
cleanliness of the hydraulic oil. All the moving 
parts of the hydraulic machinery are machined, 
hardened and ground to very fine limits, and 
the precautions taken will be well repaid by 
continuity of satisfactory service and low 
maintenance costs. 

It was soon found essential to include in the 
design a hydraulic brake to stop the propeller 
immediately when the telegraph is in the “‘ stop”’ 
position. For instance, when running full speed 
ahead, if the telegraph and control valve were 
then put in full speed astern, the momentum of 
the propeller would build up an excess_pressure 
that would lift the relief valves, with resulting 
loss of pressure. TO overcome this it was 
arranged for a hydraulic friction brake to come 
into action automatically when the engines were 
running and the telegraph was in the “ stop ”’ 
position. The rate of reversing is provided for 
by means of chokes or nozzles in the ends of the 
reversing valve chamber. In the “Tom Jay” 
the time taken to reverse the propeller from 
full ahead to full astern is twelve seconds, which 
is satisfactory from an operational point of 
view. 

The reserve oil tank feeds the power pumps 
and receives the exhaust from the propulsion 
motor and the crankcases of all the pumps. 
The main discharges into the tank via the 
control valve unit are in the aft end at the 
upper part of the tank. A dividing plate is 
fitted horizontally the whole length of the tank, 
secured at the aft end, but’ with ample 
clearance at the forward end. This arrange- 
ment ensures that the oil discharged into the 
tank from the pumps and motor’ traverses the 
whole length of the tank above the division 
plate before it reaches the four pump suctions 
taken from the bottom of the tank, and results 


Fic. 4—View of Propulsion Motor, Hydraulic Brake and Thrust Block 


for limited self alignment, the fore-and-aft 
movement being kept to 0-003in. The capacity 
of this bearing at the full speed of the propeller 
is 60 tons, which gives this thrust block a safety 
factor of nearly twenty. 

Distilled water in a closed circuit is used for 
cooling the engines, with a separate heat 
exchanger for each engine, and a belt-driven 
centrifugal pump on each engine pumps sea 
water through the heat exchangers to cool the 
distilled water. Each hydraulic pump can be 
isolated from the pressure main by a full-way 
valve designed for high pressure, and another 
ordinary gate valve is fitted on the suction line. 

The hydraulic plant in the ‘‘ Tom Jay ”’ has 
been designed to work up to @ maximum 
pressure of 2000 1b per square inch. 


OPERATIONAL RESULTS 


The following figures record the results of 
some trials made after the tug had been con- 
tinuously at work for more than two years. 


Standing Pull Trial, October 23, 1951 
Standing pull, 3 tons 8 cwt, engines, Nos. 2, 3 and 4 
S.h.p.bytorsionmeter ... ... ... 1925 


E.h.p. by fuel consumption 219-87 
sic acs. wv0. <td 87-55 percent — 
Hydraulic pressure ... ... 1400 Ib per sq. in 
Propeller revolutions ... ... «. 101 


Towing Two Barges, October 24, 1951 


Total weight ... ... .. w- 529 tons 
8.h.p. by torsionmete se one EES 
E.h.p. by fuel consumption ... 207-1 

cage esa: RR ee eee 78 per cent 


Hydraulic pressure ... .?. 
Propeller revolutions ... ... ... 103 
Speed over measured mile both ways 4-86 knots 


1250 Ib per sq. in 


With regard to the difference in efficiency 
figures quoted between 87-55 per cent for the 
standing pull and 78 per cent for towing 529 
tons, probably the explanation is that the 
friction of all the working parts of the pumps 
and motor and the oil throughout the hydraulic 
system remains practically constant whatever 
the load. It therefore follows that efficiency 
is greatest on heavy load and decreases as the 
load is reduced. 

Repairs.—The following figures are taken 
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over ‘a period of two years and compared with 
other tugs in the fleet. 


1 Type of engine Period ) 
“nn Tey” Diesel hydraulic isos) 14-0 
wwortha’” ..- Diesel zs 1949-50 100 


... Diesel reverse reduc- 
tion i icaeead 1949-50 46-4 
«Pramfield’... Diesel electric ... 1949-50 102-9 
The diesel direct reversing type has been taken 
to represent 100 per cent and the other types 
are relative. The figures represent cost of 
labour, materials and establishment charges 
only. The time the tug was out of service is 
not taken into consideration, but any spares or 
s repaired ashore and afterwards fitted to 
the vessel are included. 
Fuel Consumption.—The following table 
ives the relative powers of five tugs with 
yarious transmissions and the fuel consumption 
taken over a. long period. 


Max. Ave 
avail- dake 
Vessel Type ofengine able sumption Period 
; oe i ur 
“Tom Jay” Diesel hydraulic 192-5 3-99 gall. 26.9.49- 
(3 engines) 25.9.5] 
“Framfield” Diesel electric 400 12-08gall. 15 yrs. 
(2 engines) 
“Roberts- Dieselelectric 400 12-1 13 yrs. 
bridge” (2 engines) 
b.h.p. 
“Wortha” Diesel direct 360 104-4 gall. 16 yrs. 
(per tide) 
“Jrande”’ “26 gall. 4 yrs. 


Diesel reverse 330 
reduction (per hour) 
Availability Factor.—The availability factor 

is computed as follows :— 

365 


Less Sundays... 52 
Less holidays... 6 


58 


307 working days 


Availability factor= Number of days actually worked 





Number of days ible to work 
(e.g., 307) 
Availability 
Vessel factor, Period 
cent 
“Tom Jay”... 95-5 2 years 
“Wortha” ... 74:9... +... 16 years 
“Trande” ... 88 exe cage, 
“ Framfield ” OR | ae | . 16 years. 
“ Robertsbridge "’... 82 13 years 





Signalbox at Carlisle 


We reproduce on this page a photograph 
showing -the interior of a new signalbox at 
Carlisle (Citadel) on the London Midland Region 
of British Railways. This box replaces the old 
No. 5 box, which required excessive mainten- 
ance because of its age and could not have been 
altered to operate the remodelled lay-out which 
has been installed. 

The new box has been erected on the downside 
of the line south of the former signalbox, and 
it controls the south end of the Citadel Station, 
where three separate geographical routes con- 
verge. These include the two main trunk routes 
from Crewe and Leeds (the latter also being 
used by the North-Eastern Region trains from 
Newcastle) and a subsidiary line from Maryport. 

The new 140-lever frame at 4}in centres 
which has been installed is mounted directly on 
the operating floor.with separate counterbalance 
and electric lock connections beneath. Tappet 
interlocking is actuated by the catch handles 
and the frame is mounted so that the signalmen 
have a clear view of the running lines. There 
are two black and white illuminated track 
diagrams in the box, together with an instru- 
ment shelf on which the colour light signal 
repeating lamps, point indication lamps, &c., 
are mounted. A panel with coloured lamp 
indications has been used in place of the usual 
needle type block telegraph instruments. Pro- 
vision has been made in the lever frame for 
working the additional connections and signals 
which would be required in the event of a new 
down through line being provided through the 
station. 

New colour light down home signals have 
been installed, with position light calling-on 
signals, theatre type route indicators and 
miniature yellow aspects for ranning movements 
to sidings, Only one lever is used for each of 
these signals, but a selector lamp above the 
lever shows the signalman which route has 
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actually been set up. The calling-on signals 
are selected by the platform track circuits being 
occupied. 
The running lines ahead of these signals have 
been track circuited as far as the down home 
signals for Carlisle No. 4A signalbox, which is 
in the middle of the station. Altogether thirty 
track circuits have been installed and in conse- 
quence most of the facing point lock bars have 
been replaced by track circuit control. Certain 





CARLISLE SIGNALBOX 


point levers have also been locked by track 
circuit. Mechanically operated ground signals 
precede any running signal appticable to the 
same route. The ground signals electrically 
detect any points already so fitted for running 
movements, other points being detected mech- 
anically. 

A great deal of shunting is done at Carlisle 
No. 5 and the number of ground signals has been 
considerably increased ; single arm signals are 
used without any indication of the destination. 
To assist in shunting work, two-way loud- 
speakers are installed between the signalbox 
and points on each side of the station near the 


~ end of the platforms. All the telephone circuits 


in the new signalbox have been connected to a 
‘* concentrator.” 

All the signals reading into the station are 
electrically released by the next signalbox 
(No. 4A), since the down lines are also 
for up working. To allow simultaneous move- 
ments, from each end into a platform which is 
already occupied, this control is rendered 
unnecessary after the platform track circuits 
have become occupied for a given period. A 
further point of interest is that there is one 
movement from a down line to the up platform 
No. 4, for which the subsidiary signal is given at 
the home signal, qualified by “‘ X4,” the “ X ” 
showing that it is a movement on to a line in 
the wrong direction. 


—————_¢——__———_- 


Iron Ore Supply for the 
Australian Steel Industry 


WHEN in July of last year the Broken Hill 
Proprietary Company’s steamer ‘‘ Iron Yampi ”’ 
commenced loading a cargo of ironstone at 
Cockatoo Island, Yampi Sound, Western 
Australia, another milestone was passed in the 
history of the Australian steel industry. For 
the vessel was loading the first supply of iron 
ore from an entirely new source to feed the 
blast-furnaces.at Newcastle and Port Kembla, 
New South Wales—the result of many years of 
planning and.work. Cockatoo Island, however, 
which lies in latitude 16 deg. south and longitude 
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124 deg. east, is some 3000 miles north about 
from Newcastle and about the same distance 
south to Port Kembla, and its remoteness from 
the iron and steel works at these ports on the 
east coast will impose a heavy freight burden. 
At the present. time there is an acute shortage 
of coastal shipping and little improvement is in 
prospect. The Broken Hill Company has done 
what it could to meet the need for suitable ships 
by designing and building at its Whyalla Ship- 
yard in Southern Aust- 
ralia four vessels of 
12,500 tons (dead- 
weight), with a designed 
speed of 124 knots. 
The “Iron Yampi” 
and two others are now 
in commission and the 
fourth is still building. 
But it will be some 
time before a regular 
shipment of iron ore 
from Yampi Sound can 
be organised for the 
steel industry to sup- 
plement the existing 
supplies from Whyalla. 
. Australian Iron and 
Steel, Ltd.—now merg- 
ed with the Broken Hill 
Proprietary Company, 
Ltd.—acquired the 
mineral lease’ on the 
island in 1928, but it 
was not until 1930 that 
a settlement was est- 
ablished and surveys 
made of the adjacent 
country. The world 
depression stopped 
further development, 
but in 1936 the settle- 
ment was re-established 
and a detailed in- 
vestigation was made 
into the deposits. Preparatory work for the 
development of the island’s iron ore deposits 
was in hand at the outbreak of the war with 
Japan when, for reasons of safety, the island 
had to be evacuated. Nothing more was done 
until the end of 1944, when it became possible 
to resume operations. The subsequent develop- 
ment of Cockatoo Island as a source of iron ore 
supply has required outstanding imagination 
and organising ability, as well as courage to 
embark on the heavy financial outlay which 
was necessary before a single ton or iron ore 
could. be won. 

The Cockatoo Island ore body may be 
described as a single bed of hard high-grade 
hematite which outcrops for a length of about 
7000ft and varies in width from about 15ft to 
100ft. In plan it appears wider because it forms 
a sea cliff, the slope of the cliff and the dip of the 
bed coinciding. The height of the cliff zeaches 
@ maximum of 400ft and averages about 260ft 
above high-water mark. The bed dies out to 
the east and west and appears -to be lens- 
shaped. Underlying the hematite bed is a band 
of red ferruginous schist, which for about 
1000ft of its length gives place to a soft, 
powdery high-grade hematite ore. The Cockatoo 
Island ore is low in phosphorus (0-005 to 0-05 
per cent) and in sulphur (absent to 0-05 per 
cent). Manganese is also low, which makes the 
ore of value for mixing with ore from the Iron 
Monarch deposits in South Australia. The 
Cockatoo Island deposit outcrops at the 
surface, thus making possible open-cut mining. 

The whole of the quarrying, crushing and 
ship loading equipment is electrically operated. 
Electric shovels, 4 cubic yards capacity, cater- 
pillar mounted and fitted with Ward Leonard 
control, load the broken ore blasted down from 
the face into 28-ton capacity diesel-engined 
side-dumping motor trucks.- These trucks 
deliver the ore to a primary jaw crusher, 84in 
by 60in, driven by a 300 h.p. motor. The 
maximum size of piece to be fed to the crusher 
is 4ft cube, weighing 8-10 tons. From the 
primary crusher the ore now of 12in maximum, 
size, passes to a,surge bin of 500 tons capacity. 
From this bin the ore is fed to two secondary 
jaw crushers, 36in by 24in, each driven by-a 
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125 h.p. motor delivering a 4in crushed product. 
A belt conveyor 42in wide transfers the crushed 
ore to a storage bin with a capacity of 20,000 
tons. From this bin a belt conveyor, 42in wide, 
with a shuttle and hinged boom at the offshore 
end loads direct into ships’ hatches. The power 
plant is housed in a steel-frame building, 108ft 
by 65ft. Equipment installed includes three 
750 h.p. diesel engines, each driving a 400kW 
alternator generating at 3000V, 50 c/s. 
Current is distributed at 440V. In addition, 
one 250kW house set is provided. 





Twin-Engined. Helicopter 


Tue “Bristol” helicopter 173, illustrated here- 
with, successfully carried out its maiden flight at 
Filton Airport on January 3rd, and is the 
first twin-engined, twin-rotor helicopter in 
this country. 

The aircraft was airborne for nearly ten 
minutes, hovering within its ground cushion 
over the Filton runway. The all-up weight at 
take-off was about 90801b, which included a 
small amount of ballast aft. 

Preliminary details of this machine were 
published in THe ENGINEER of October 5th, 
1951. It had completed some thirty-five 
hours’ ground running before this maiden 
flight. The aircraft has been designed primarily 
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Technical Reports 

Gritting Machines for Surface Dressing. Road Note 
No. 12. D.S.I.R. London ; H.M. S.ationery Office. 
Price 1s 6d.—This note contains a critical review of 
the different kinds of gritting machine now in use and 
discusses their advantages and drawbacks. The 
results of tests on each machiné are given, showing 
the uniformity of spread of the chippings. Sug- 
gestions are made for achieving the best results 
with each kind. The note also includes recom- 
mendations for loading the gritters and for rolling 
the dressings. 





Powder Metallurgy (Volume No. 9 of Selection 
Government Research Reports), Department of 
Scientific and Industrial Research. Price 18s. 
(postage 5d.), from H.M. Stationery Office.—Ten 

rts based on work carried out in Government 
laboratories and research stations are included in 
the volume Powder Metallurgy, recently published 
by H.M. Stationery Office. The report 
dea's with research into the production and pro- 
perties of sintered metals and alloys. Among the 
materials considered are some twenty-eight com- 
mercial iron powders, sintered iron-copper com- 
pacts, copper-aluminium alloys and titanium. The 
volume consists of ten reports, giving, inter alia, 
detaiis of investigations into the properties of 
sintered metals, including the collection of data 
on the surface energies of various metals and 
binary alloys, the testing of powder density and of 
the strength and hardness of sintered metals and 
alloys. Research into thé properties and micro- 
structure of various sintered metals components 
is also described. One section of the text deals 
with the examination of sintered metal com- 
ponents; among the components examined were 





BRISTOL ‘173° 


as a transport for thirteen passengers, and can 
also be used as a freighter, carrying 2500 lb of 
cargo, or as a “‘crane,”’ lifting still greater 
weights over very short distances, by slinging 
them from an external beam below the fuselage. 

The aircraft is fitted with two Alvis ‘‘ Leonides 
LE.25 ” radial engines, which together develop 
1100 h.p., each driving a rotor. A synchronising 
shaft ensures that both turn at the same speed 
and permits one engine to drive both rotors 
if the other should fail. When hovering within 
its Own ground cushion, the all-up weight can 
be as high as 13,5001b as against its normal 
all-up weight of 10,600lb. The estimated 
cruising speed is 105 m.p.h., maximum speed 
142 m.p.h., and service ceiling 19,600ft. 

The seats are arranged on raised side portions 
of the floor and give a particularly comfortable 
sitting position. Cabin windows can be 
jettisoned and the apertures used as emergency 
exits. Luggage accommodation is at the rear 
of the cabin. 

The well provided for the gangway in the 
passenger version may be eliminated for freight 
carrying by fitting a level floor across the cabin. 
The resulting cargo hold has a capacity of 
605 cubic feet and is of constant section through- 
out its length. The four-wheel landing gear 
ensures that the floor is level during ground 
loading operations. 


TWIN -ENGINED HELICOPTER 


gearwheels, iron driving bands, splined bushes, 
bearings and pole-pieces. One of the conclusions 
is that clutch plates and. brake linings made of a 
complex mixture of copper, tin, lead, iron, graphite 
and silica have a working life ten times that of the 
usual asbestos linings. 

The book includes a survey of the production 
and development of metal powders and sintered 
components in Germany during the war years, 
and reports on an aluminium alloy made by powder 
metallurgy and on the production of iron powder 
by electro-deposition. 





‘* Binder Distributors for Surface Dressing,’ Road 
Note No. 11. D.8.I.R., London. H.M. Scationery 
Office, price 1s. 6d.—The kinds of machine now in use 
in Great Britain for the distribution of binder for 
surface dressing are critically reviewed in this 
report, and their faults are enumerated; recom- 
mendations are made for ancillary items of equip- 
ment. The accuracy of performance required 
from satisfactory machines is stated for both the 
overall rate of application and the longitudinal 
and transverse distribution of binder, and methods 
are described which enable the highway engineer 
and the contractor to check the machines. The 
combined efforts of manufacturers and _ users 
acting on the recommendations in this report, it 
is stated, should lead to thé production of better 
mwachines and improved specifications for surface 
dressing and improved binder distributors should 
have far-reaching effects*on the general quality 
of surface dressings. 
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French Engineering News 
(From our French Correspondent) 


At the Paris gas plant at St. Denis the 
introduction of thirty ‘coke ovens capable of 
producing 400 tons of metallurgical cox, 
daily, is the first stage of the Gaz do Paris 
modernisation programme. Another thirty 
ovens will be installed in 1952. 

re * 


The Electricité de France almost reacheg 
the production: target set by the Monit Play 
for 1951 by producing 38 thousand million kW) 
during the year. The Monnet Plan tarzet was 
fixed at 39-5 thousand million kWh. 

The. largest increases were recorded dup} 
the last quarter of the year, when daily eon. 


sumption jumped from 121 million kWh oy ° 


December 12th to 
later. 

Production figures show an increase of 8) 
per cent over 1938 and 13-6 per cent over 
1950. Further, there was a great saving in 
coal. Hydro-electric plant production was go 
high that the authorities were able ‘0 close 
low pressure steam power stations for several 
months. 

This year hydro-electric plants at Bort, 
Ottmarsheim, Malgovert and Donzere Mop. 
dragon will come into service and steam 
power stations at Yainville and Nantes will 
also begin to operate. 

* 


123 million one week 


* * 


The French National Assembly has passed 
a Bill which will enable the Gaz de France to 
demand, from local authorities, the difference 
if the cost of supplying gas to a district is not 
met by the amount of gas consumed. Should 
the local authority refuse to meet the demand 
then the Gaz de France may refuse to supply 
the district. This Bill is considered a threat 
to some of the heavy industries using gas, 
as factories situated in remote areas do not 
always consume sufficient fuel to meet the 
pumping costs. Should, therefore, the local 
authority concerned refuse to make up the 
difference, factories may be forced to install 
new equipment in order to use different fuel, 
or to close down. 

* * * 


The Ministry of Commerce and Industry 
has announced that steps are to be taken to 
increase French coal production by_at least 
5 million tons per year. es 

Freneh needs are placed at» between 60, 
and 65 million tons a year and the Ministry 
points out that coal and coke account for at 
least 70 per cent of the country’s fuel demands, 
Present production of coal is some 55 million 
tons a year. 

The Ministry announces that at least three 
of the five million tons of coal required will 
come from the Lorraine basin, where two new 
and important pits are to be sunk. Another 
one and a half to two million tons should come 
from the North and Pas de Calais areas and 
from the Centre another 500,000 tons. 

The Ministry will continue its modernisation 
plans throughout all the coal fields and it 
aims to produce between 1500 and 1600 kilos 
per day per man. Once this target is reached 
the French coal industry will be able to compete 
with the Ruhr. 

* * * 

It is announced that replacements in the 
French merchant navy will be speeded up 
during the coming year, as the Ministry of 
Merchant Marine has succeeded in, obtaining 
8000 tons of steel plates per month for the 
first quarter of the year. This allocation of 
steel will permit more keels to be put down. 
The Government has also increased its credits 
for ship building by 11 million pounds. 

* * * 

An order for sixty steam locomotives has 
been placed with Schneider et Cie by the Brazi- 
lian Government. These locomotives have 
been specially designed and a_ prototype 
recently tried out in France is reported to 
have given complete satisfaction. On the com- 
pletion of a series of tests to be carried on over 
the next two months work will start ‘on the 
construction of locomotives. 
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Britain’s Overseas Trade 

Further details about Britain's) over- 
seas trade in 1951 have been issued this week 
by the Board of Trade. The value of 

of United Kingdom goods totalled 
§2,580,000,000, which was £409,000,000, or 
19 per cont higher than in 1950. The value of 
imports, however, i 50 per cent last 
year, to £3,914,000,000. Re-exports were 
yalued at £127,000,000, which was £42,000,000 
more than in 1950. Thus, the excess of imports 
(valued c.i.f.) over total exports (valued f.o.b.) 
increasod last year to £1,208,000,000, com- 

red with a figure of £352,000,000 in 1950. 
The Board of Trade’s comment is that the 
deterioration was caused partly by an adverse 
movement in the terms of trade between the 
two yoars and partly by a substantial increase 
in the volume of imports, with only a small 
change in the volume of exports. _. 

While exports from the United Kingdom 
increased in volume by only about 3 per cent 
between 1950 and 1951, the increase in the 
yolumo of imports is estimated to have been 
as much as 15 per cent. Until 1949 the volume 
of imports had shown a fairly steady increase 
since the end of the war. Between 1949 and 
1950, however, there was virtually no change 
in the volume of imports. in spite of an increase 
in the level of industrial production. and con- 
sumption of imported commodities during 
1959 was in several cases at the expense of 
stocks. If comparison is made with the 1949 
level of imports, the rate of increase in volume 
over the two-year period, 1949 to 1951, was 
very much the same as in the period 1945 to 
1949 and the 1951 import volume was still 
below the 1938 level. Exports on the other 
hand were about two-thirds above the 1938 
volume. The Board of Trade has explained 
that, although the yolume of imports is below 
the pre-war level, the prices paid for imports 
last year were, on average, four and a half 
times as great as those ruling in 1938. But 
export prices were not much more than three 
times as high as in the pre-war year, and this 
adverse movement in the terms of trade, there- 
fore, went a long way towards offsetting the 
effect on the trade balance of the increase in 
the volume of exports. For the year 1951 as 
a whole, it is stated, the terms of trade were 
about 13 per cent worse than for the year 
1959. 

Another point made by the Board or Trade 
is that rearmament had been expected to 
affect the level of exports of the metal and 
engineering industries during 1951. But whilst 
non-ferrous metals exports and. to a less extent, 
exports of iron and steel and manufactures 
thereof were lower in quantity, the volume of 
exports of engineering products—machinery, 
vehicles, electrical goods, cutlery, hardware, 
implements, &c.—was about 4 per cent above 
the 1959 average. Price increases for exports 
of metals almost offset. the reduction in quan- 
tities, and the value of iron and steel and non- 
ferrous metal exports last year was, at 
£239.990,009, only just below the value reached 
in 1959. The value of engineering products 
exnorted increased last year by 16 per cent to 
£971,000,000. 


The Need for Greater Production 


Commenting on economic and indus- 
trial affairs in his annual statement as chairman 
of the Westminster Bank. Ltd.. Lord Aldenham 
emphasises again that the solution of most of 
this country’s economic problems is to be found 
ultimately in greater industrial production. 
He points out that there has been, since the 
war, an increase of over 40 per cent in total 
industrial output—an increase’ which has 
lately been slowing down because of various 
shortages. But, the statement adds. the num- 
ber of people employed has also grown since 
the war. The output of the individual worker 
has been rising, but not very fast. Lord Alden- 
ham says, and it is still demonstrably insufficient 
for our abnormal needs. Since there is already 
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@ condition of full employment, there must 
be secured an even greater output from the 
existing labour force. The statement goes on 
to suggest that, from the reports of the Anglo- 
American Council on Productivity, it ought 
to be possible to learn something from ‘“‘ the 
country whose industrial output has been 
sufficient not only to support a high standard 
of living .but also to permit assistance on a 
most generous scale to ourselves and other 
countries.” 

* In the same statement, Lord Aldenham 
refers to the most welcome increase last year 
of 6,000,000 tons in the total output of coal. 
But, he suggests, it is in relation to the needs 
of the situation that the present volume of 
output should be judged, rather than by 
reference to performance. Lord Alden- 
ham says that if consideration is given to the 
improvement of the economic affairs of this 
country and of all Western Europe which could 
be brought about by an extra 20,000,000 tons 
of British coal, the matter is seen in truer 
perspective. This country’s coal imports from 
the U.S.A. in the first eleven months of 1951 
cost about 29,090,000 dollars, and total imports 
of coal into Western Europe, from the same 
source, during the year cost about 590,000,000 
dollars. If those needs could be met with coal 
from this country, Lord Aldenham comments, 
the dollar problem of Western Europe, includ- 
ing the United Kingdom, would be far less 
formidable. 


Raw Materials and Employment 


In the January number of Man and 
Metal—the journal of the Iron and Steel Trades 
Confederation—Mr. Lincoln Evans, the general 

of the Confederation, refers to 1951 
as “‘ a year of set-back.” As the year went on, 
he says, there was to be seen, for the first time 
since 1945, a break in the steady rise in steel 
production, which increase it had been hoped 
would continue until the middle ’50s, when 
there would be the capacity to produce 
18,900.000 tons a year. Had there have been 
a plentiful supply of raw materials, Mr. Evans, 
continues, there is no doubt that last year’s 
steel production would have reached nearly 
17,900.000 tons. “for the capacity. the man- 
power and the. will to do it were there.” But, 
he says, “it is useless clamouring for more 
steel unless the industry is given the materials 
to produce it.” 

One of the consequences, Mr. Evans goes 
on to say, is that “we are seeing in some 
of the plants the emergence of short-time work- 
ing on a scale reminiscent of the pre-war years. 
It is a bit sobering to reflect that the principal 
economic factor responsible for this is exactly 
the opposite of that which was held to be the 
treason for so many idle furnaces and mills in 
the “thirties.” Unemployment and _ under- 
ermployment, at that time. Mr. Evans asserts, 
were caused throngh a surplus of goods for 
which buyers could not be found. But now, 
he says, “‘ we are likely to run into unemploy- 
ment not because too much is being produced, 
but because there is too little produced of the 
kind of goods we can exchange for the raw 


. materials we need. And the irony of it all is 


that the shortage of coal, which is not a scarce 
material. is the one thing which is having the 
most crippling effect on our economy.” 

The significance of this, Mr. Evans adds, 
should not be lost to those who still cling to 
the old belief that ‘‘ the more we produce the 
quicker we work ourselves out of a job, for 
we are finding in the conditions that exist 
to-day—and which are likely to exist for some 
time—that thig doctrine is true in reverse, in 
that the less we produce, the greater are the 
chances of unemployment.” The need for 
greater production. Mr. Evans observes. is not 
only necessary to provide a higher standard of 
living ; it ia the antidote to unemployment in a 
period in which we are seeking to expand our 
industrial capacity. ‘‘No Government,” he 
adds, “ however well intentioned, or however 
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hard it tries, can maintain a policy of full 
employment unless this is forthcoming, for in 
the last resort the answer is not going to be 
found, or the issue determined, in the polli 

booths, but in our mines, factories and fields.’ 


The Industrial Outlook 
Among the annual statements of bank 
chairmen which have been circulated this week 
is that of Sir Walrond Sinclair, of William 
Deacon’s Bank, Ltd., who suggests that by the 
end of last year it was possible to see “ the 
prospect of some alleviating factors’in several 
directions.” Due in part to the weather, he 
says, serious power cuts have been avoided and 
production has not suffered as much as was 
feared. The raw material outlook in most 
commodities, Sir Walrond considers, is better 
than was at one time thought possible: and, 
though difficulties remain, apart from steel they 

should not be insuperable. 

Then, Sir Walrond’s statement continues, 
the general level of import prices has moved 
in our favour and big falls have occurred from 
the peak prices of basic raaterials reached early 
last. year. These, it is asserted, ‘‘ coupled with 
@ steady rise in our export prices have produced 
a considerable improvement in the terms of 
trade.” Not only have export prices improved 
steadily during the year. but, Sir Walrond 
observes, “‘the total volume of exports has 
increased in a most satisfactory manner.” 
But, he adds, there is no room for complacency, 
and “though exports have been satisfactory 
in 1951, it by no means follows that they will be 
satisfactory in 1952.” The day of easy profits, 
Sir Walrond urges, particularly in the export 
trades, may well be over, yet the need to export 
is greater than ever. Our forces of capital and 
labour, the statement remarks, must be de- 
ployed in such a way that, subject only to’ 
rearmament, the export industries receive 
priority. 

The Practice of Management 

The Institute of Industrial Super- 
visors is arranging a week-end course for fore- 
men and supervisors to study ‘‘ The Practice 
of Management.” The course will be held at 
Diilington House, Iiminster, Somerset, from 
Friday evening, February 29th, to Sunday 
evening. March 2nd, and will be conducted by 
Mr. D. H. Bramley, who is head of the Indus- 
trial Administration Department at the Bir- 
mingham College of Technology. The subjects 
to be dealt. with include: the job of manager, 
management relationships, human factors in 
management, personal method in management, 
and management objectives. 

The Institute says that the course is the 
first of its kind to be arranged. It is aimed at 
helping foremen and supervisors to improve 
their personal technique in management by 
seeking to understand the management process 
and by discussing practical case problems. 
Full particulars of the course—which is to be 
a residential one—can be obtained from the 
Institute of Industrial Supervisors, Bank Cham- 
bers, 47, Temple Row, Birmingham, 2. 


Coal Production 


In the first three weeks of this year, 
the output of coal in Great Britain amounted 
to 12,782,690 tons, representing 12,250,100 
tons from the deep mines and 532,500 tons from 
opencast workings. In the comparable weeks of 
last year the total output was 12.432.600 tons. 
Last week’s production was 4.385.000 tons from 
the deep mines and 189.190 tons from opencast 
workings. giving a total of 4.574.190 tons. 

The Ministry of Fuel and Power reports 
that, in the week ended January 12th, there 
were 791,690 wage earners on colliery books— 
the highest number for many months. Of that 
total, 287.990 were working at the coal face, 
comnared with 285.709 in the comparable week 
of 1951. Total distributed stocks of coal on 


January 12th were 15,228,000 tons, compared 
with 10,982,000 tons on January 13, 1951. 
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Notes and Memoranda 


Rail and Road 


THe Late Mr. W. H. Wrtiams.—We have 
learned with regret of the death of Mr. William Hugh 
Williams, M.1,C.E., which occurred on Sunday last, 
January 20th, at Lauriston, Cassio Road, Watford, 
at the advanced age of eighty-nine. For the greater 
part of his career, Mr. Williams was on the civil 
engineering staff of the former London and North- 
Western Ruilway, having served an a mticeship 
under the late Mr. Harry Footner. . Williams 
retired shortly after the merging of the L.N.W.R. 
in the London, Midland and Scottish Railway. 
He was elected to membership of the Institution of 
Civil Engineers in 1890. 

Utsten Transport AvurHorrry.—The third 
annual report of the Ulster Transport Authority, 
which covers the year ended ber 30, 1951, 
shows a trading loss of £129,677, which was £83,956 
less than the loss for 1949-50. The report states 
that. the net revenue position as a whole continues 
to be uns tisfactory, mainly because the economies 
realised from the integration of road and rail 
activities and the withdrawal of train services 
from sections of the railway system have been 
more than offset by the very substantial increase 
in wages and costs of materials, increased taxation, 
particularly on petrol and diesel fuel, and the 
reduced volume of traffic. On the rail services 
there was a loss of £285,873, against. £323,098 in 
the preceding year, and £400,202 in the year 
ended September 30, 1949. Road passenger 
operations showed a profit of £170,242 year, 
against £259,272 in the previous year, and £359,231 
for 1948-49. Road freight operations last year 
showed a loss of £27,913, against £162,429 and 
£93,128, respectively, in the two preceding years. 


Air and Water 

Compass ApDJsustinc ScuepuLEe.—The British 
Nautical Instrument Trade Association has issued 
a@ brochure under the title “Compass Adjusting 
Schedule,” which deals with the subject of compass 
adjusting .and briefly outlines the progress and 
achievements of the Association. A schedule of 
charges is given and also a directory of members 
at home and overseas. 

StockHoLm Navat Base.—Proposals presented 
to the Swedish Minister of Defence recommend 
the transfer of the naval base at Stockholm— 
which since the seventeenth century has been 
situated opposite the Royal Palace—to the outer 
archipelago. The Anglo-Swedish Review says that 
the new naval yards will for the most part be 
blasted from the solid rock. The cost of the scheme, 
including the construction of administrative build- 
ings, is put at nearly £14,000,000. 

LIVERPOOL STEAMSHIP OWNERS’ ASSOCIATION.— 
At a general meeting of the Liverpool Steamshi 
Owners’ Association on January 22nd, Mr. J. 
Gifford Gordon and Mr. R. Gray Hill were appointed 
joint assistant secretaries of the Association. Both 
are members of the firm of Hill, Dickinson and Co. 
Mr. Gordon will act as the Association’s assistant 
secretary at its London office, For some years prior 
to his transfer to London in 1950, he helped with 
the work in Liverpool. Mr. Hill carries into the 
fourth generation the tradition of service to the 
Association of the family to which he belongs. 
That tradition dates back to 1868, when the late 
Sir John Gray Hill was appointed secretary of the 
Association. 


Mit IL 

Tae Borprmve Centre.—The Building Centre 
has recently moved to new premises at Store Street, 
Tottenham Court Road, London, W.C.1. It was 
officiaily opened by the Minister of Works, Mr. 
David Eccles, on Monday, January 21st. 

THe Late Mr. Jouw Wattace.—We record 
with regret the death of Mr. John Wallace, which 
occurred on December 26th, at the age of seventy- 
two. Mr. Wallace had been secretary of Barr, 
Thomson and Co., Ltd., Kilmarnock, for the past 
forty-six years. 

Perroteum Fiims.—The 
Bureau, 29, New Bond Street, London, W.1, has 
issued a catalogue of 16mm and 35mm films which 
are available on free loan to responsible organisa- 
tions. ‘The list includes films concerning aviation, 
oilfield developments, pipe-line building, and 


widely separated subjects, such as fruit sprayi 
and road safety. 

SHeet anp Sreie Merat Users’ Tecunicat 
AssoclaTIon.—The Sheet and Sirip Metals Users’ 
Technical Association recently formed a Midlands 
branch to cater for the needs of its members in that 


Petroleum Films © 


area. The first meeting of this branch will be held 
at the Chamber of Commerce, New Street, Birming- 
ham, on February 13th next and will be in the 
form of a technical discussion forum on “ Press- 
work and its Problems.” The chairman of the new 
branch is Mr. M. E. Guermont, of Fisher and Lud- 
low, Ltd., and its honorary secretary is Mr. E. N. 
Salmon, of the Austin Motor Company, Ltd. 


Power Farminc CONFERENCE.—The second: 


National Power Farming Conference is to be held 
at Harrogate on Tuesday, Wednesday and Thurs- 
day, February 12th, 13th and 14th, and will be 
devoted to the discussion of papers indicating new 
ways of using power farming technique to the best 
advantage. phases of mechanised farming will 
be dealt with at the conference and American and 
German practice will also be examined. Full 
particulars of the conference, and tickets of admis- 
sion, can be obtained from Power Farmer, Dorset 
House, Stamford Street, London, 8.E.1. 


Warren Research Funp Commirrer.—lIt is 
announced that the Warren research fund com- 
mittee of the Royal Society is initiating a programme 
of research on low-pressure us discharge. For 
the purpose it has appointed the following research 
workers for a period of three years :—Mr. L. W. 
Kerr, to work at the University of Birmingham ; 
Mr. C. G. Morgan, to work at University College, 
Swansea, and Dr. E. J. Smith, to work at Uni- 
versity College, London. A grant has also been 
made to Mr. J. M. Somerville, of New England 
University College, Armidale, Australia, to enable 
him to work for one year at University College, 
Swansea. 

THe Late Mr. W. H. Taytor.—We record with 
regret the death of Mr. Wilford Henry Taylor, which 
occurred on January Ist, at the age of seventy 
seven. He joined the contracts staff of Johnson 
and Phillips, Ltd., in 1908, and, subsequently, 
became assistant contracts manager with a era 
bility for his company’s business in the North- 
Western and Midlands areas. In this ar Mr. 
Taylor was responsible for the erection of numerous 
sections of the Central Electricity Board’s grid lines 
and for many colliery electrification schemes. Mr. 
Taylor officially retired in 1939, but continued, 
however, to serve the company in an advisory 
capacity right up to the time of his death. He had 
been a member of the Institution of Electrical 
Engineers for fifty years. 

Mvutti-Baeerne ATTACHMENT FoR Dust CoL- 
LEcToRS.—A new bagging equipment for the 
outle:s of collectors for wood wasie, sawdust, &c., 
has been de by Dallow Ldmbert and Co., 
Ltd., of Leicester, for use where quantities 
of material are involved and there is a tendency 
to choke the outlet. The equipment consists of 
a steel cone mounted centrally on an iron frame- 
work, which is divided into twelve sections and 
supported on a circular fabricated metal base 
carried on castors. Twelve empty bags or sacks 
are attached in position means of simple clips 
round the framework. equipment is placed 
directly underneath the discha outlet and as 
material is discharged it is evenly distributed by 
chutes to fall into all twelve sacks. To empty the 
sicks the ipment is moved to one side just 
before the sacks are quite full. Half the sacks can 
then be removed and replaced without interrupting 
the flow of material from the outlet. 

Atomic Enercy Reports.—Arrangements have 
been made by the Minisiry of Supply and H.M. 
Stationery Office for suitable unclassified orts 
from the Atomic En Research Establishment 
to be available for sale to the public. This extends 
the present arrangement whereby reports from the 
British atomic energy project which are declassified, 
are made available for sale. All the reports have 
been carefully examined to ensure that they contain 
only information which may be released according 
to rules laid down in the declassification guide, 
agreed to and used by the United Kingdom, the 
U.S.A. and Canada. The titles of reports available 
will be listed by the Stationery Office in the daily 
list of Government publications and, in addition, 
quarterly lists will be issued by the Ministry of 
Supply. The price of the reports will be approxi- 
mately 2d. per page. In addition to public sale, 
copies of available unclassified reports will be 
deposited with certain reference libraries. 


“ Design of WELDED Structurss.”’—The Quasi- 
Arc Company, Ltd., states that the four design 
courses which were held last year in London and 
Bilston were well received and proved most success- 
ful. Two further courses on the “ Design of Welded 
Structures” have, therefore, been and 
will be given at the company’s works at. Bilston, 
Staffordshire. The first course will be a series of 


evening . lectures with practical demonstrations 
intended for designers and draughtsmen from the 
Midlands, beginning on Tuesday, February 19th 
Lectures will be given every Tuesday and Thursday 
up to Thursday, April 3rd. The lectures covey 
practical factors involved in igning welded 
structures, and particular emphasis is placed on 
the details of all kinds of welded structurs) com. 
ponents. Demonstrations of manual anc auto. 
matic arc welding mis gescsi will also be given 
during the course. The second course will bo full. 
time for one week, inning Monday, May 5th 
and will include, in addition to the lectures. prac. 
tical tuition in are welding, visits to local en zinger. 
ing firms and tours of the company’s eloctrode 
factory, X-ray and testing laboratories and manual 
and automatic arc welding demonstration « ontres, 
This course is primarily intended for designers 
and draughtsmen in districts other than the Mid. 
lands and accommodation will be arranged by the 
company if required. 


Personal and Business 


Mr. L. E. Saker has been appointed chief 
engineer of the Willesden works of Lancashire 
Dynamo and Crypto (Mfg.), Ltd. 

Mr. B. L. Bett, A.M.L.C.E., has been appointed 
assistant district engineer, Newcastle upon Tyne, 
in the North-Eastern Region of British Railways, 

THe MeTropowitaNn-VICKERS ELECTRICAL Export 
Company, Ltd., states that Mr. J. A. MacLean, 
A.M.LE.E., has been appointed representative in 
Canada, and Mr. W. Bailey, manager in Portugal, 

NortTHern Atumintoum Company, Ltd., states 
that the address of its Manchester area sales office 
is now 75, Piccadilly, Manchester, 1 (Telephone, 
Central 5479). 

Mr. G. W. Jounson, A.M.I.Mech.E., A.M.1.E.E., 
has been appointed manager of the Liverpool 
district office of the British Thomson-Houston 
Company, Ltd. 

Messrs. BiytH anv Btyrs, chartered civil 
engineers, 135, George Street, Edinburgh, 2, have 
taken into nership Mr, J. A. Eddison, M.A,, 
A.M.LC.E., A.M.LStruct.E. 

Mr. A. J, Brunxer, B.Sc. (Eng.), A.M.LE.E., 
general export manager of E. K. Cole, Ltd., has 
been made additionally responsible for the commer. 
cial activities of the Electronics Division of the 
company. 

Lorp RiverpaLte has found it necessary to 
resign from the boards of the Telegraph’ Construc- 
tion and Maintenance Company and the Selborne 
Plantation Company, Ltd., owing to the many 
calls on his time and the need to curtail long distance 
travelling. 

Huntine Amrosurveys (Pakistan), Ltd., is the 
name of a new company which has been formed by 
Hunting Aerosurveys, Ltd., London, in conjunction 
with Greaves, Cotton and Co. (Pakistan), Ltd. 
Its offices are at Saifu Development Chambers, 
P.O. Box 726, Bunder Road, Karachi. 

Britisx InsvuLaTeD CALLENDER’s CaBLEs, Ltd., 
and the Loewy Engineering Company, Ltd., have 
formed a new company to deal with the develop- 
ment of aluminium sheathed cables. The name of 
the company is Alsheath, Ltd., its offices being at 
Norfolk House, Norfolk Street, London, W.C.2. 

Mrz..F. G. Wootxarp, of the Birmingham Alumi- 
nium Casting (1903) Company, Ltd., has been 
elected chairman of the council of the Zinc Alloy 
Die Casters Association, Mr. J. W. Cartlidge, of 
Dyson and Co., Enfield (1919), Ltd., has become 
deputy-chairman. 

Commopore H. R. Lang, R.D., R.N.R., marine 
superintendent of Elder Dempster Lines, Ltd., 
has been appointed: R.N.R. Aide-de-camp to His 
Majesty the King, in succession to Captain W. B. 
Tanner, R.N.R., of the Cunard Steamship Company, 
Ltd. 


Dominion Brivce Company, Ltd., Montreal, 
announces the following appointments: Mr. R. 8. 
Eadie, vice-president and managér, Eastern Divi- 
sion; Mr. A.'8. Gentles and Mr. G. P. Wilbur, 
vice-presidents; Mr. D. B. Armstrong, chief 
engineer; Mr. R. M. Robertson, assistant chief 
engineer, and Mr. P. G. A. Brault, designing engi- 
neer, Eastern Division. 


Contracts 


Davin Brown anv Sons (HuppuRsPrELp), Ltd:, 
has received an order for 416 railcar gearboxes, 
as part of an 8,000,000 dollar contract for 104 high- 


pe subway cars placed with British firms by 
the Toronto rt Commission. ; 
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Britis: Patent Specifications 











When an ‘nvention is communicated from abroad the 
name and «iresé Of the communicator are printed in 
italics. When an ts not illustrated the specifica- 
tion és without drawings. The data first given is the date of 

seation < second date, ut the end of the abridgment, 


application (hs & 

the date of publication of the complete specification. 
isco o} «pecifieations may te obtained at the Patent 
Office Sales Branch, 15, Southampton Buildings, Chancery 
Lane, W.C.2, 28. each, 


STEAM GENERATORS 


963,892. May 17, 1949.—Forcep Recracuarion 
TupvLAR STEAM GenzERATORS, La Mont 
Intornational Association, Ltd., 8, Waterloo 
Place, London, 8,W.1, and Frederick Walter 
Bauor, 18, Blenheim Crescent, South Croydon, 
Surrey. 

The boiler consists of a steam and water drum 
A from which a circulating pump B withdraws 
water by way of a pipe C and discharges it at.a 
greater pressure to four boiler sections, which are 
arranged in series with one another and in which 
steam is generated, a mixture of steam and water 
returning to the drum from the last section. The 
steam is taken off the drum by a pi 9 
for uso directly or afier passing through a super- 
heater. On returning to the drum the water 
circulated in excess over the boiler evaporation 
mixes with feed water si 5 at Z and is recircu- 
lated. The first three boiler sections consist of 
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No. 663,892 

distributor headers, different numbers of parallel 
tubes and collector headers, The last section con- 
sists of a distributor header, parallel tubes and the 
drum A, which acts as the collector header. In 
this arrangement the fourth section is a critical 
one in which the boiler water reaches saturation 
temperature and evaporation commences. Accord- 
ing to the invention, in this section nozzles or other 
Sewing ine F fogs’ yp oe at or near the inlet 
to each parallel tube for the purpose of ensuring 
that each tube will receive a predetermined quantity 
of water, and that dangerous instability is avoided. 
The specification shows al! ernative arrangements of 
boiler sections. —December 27, 1951. 


ELECTRICAL — ENGINEERING 


663,681. October 7, 1949.,—Execrrio Accumu- 
LaToR Connections, Société Anonyme André 
Citroen, 117 to 167, quai de Javel, Paris, Seine 

rtment, France. — 
As the drawing shows, the usual terminal post A 

of the storage battery extends in an angle. head B 

having its bent portion formed with a socket in 
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which the stripped end of the cable D is soldered. 
Both the stripped end and the socket Z are sur- 
tounded by a flexible sleeve forced over the head F. 
The sleeve is made of a ntaterial which is not 
attacked by acids and creeping salis, with the result 
that the stripped end of the cable and the socket 
through which it is connected with the terminal 
post cannot be corroded. The salts, if any, will 
settle on the Aand the sleeve £ without spoiling 
the clectrical connection. When the storage battery 
has to be replaced it is only necessary to saw off 
the head B in the plane through the annular groove 


connection D _ 


THE ENGINEER 


@. The terminal post then restored to its 
conventional shape can be ca with @ conven- 
tional cable and lug.—December 27, 1951, 


VALVES 


663,993. August 17, 1949.—Vatve Seat Rivas, 
J. Blakeboro and Sons, Ltd., Woodhouse 
Works, Brighouse, and Frederick August 
Klouman, of the company’s address, 

The invention relates to means for holding in 
position in a valve body the seat ring of a sluice 
valve. As shown in the drawing the outer wall 
of a groove A in the valve body B into which a 
flange 0 on the back of the seat ring D fits, is 
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No. 663,993 


provided with an annular recess ZH. The flange C 
of the seat ring is also recessed on its outer surface so 
that when the ring D is in position, the two recesses 
F are opposite to one another and form an annulus 
surrounding the outer side of the seat ring flange. 
A radial hole in the body communicates with the 
annulus formed by the recesses and is closed by a 
screwed plug @. When the seat ring has been placed 
in position, the annulus is filled with shot H of-a 
diameter larger than half the depth of the annulus. 
When the annulus has been filled and the entrance 
hole te it closed, the shot forms a key which, by 
its resistance to shear, effectively holds the seat ring 
firmly in ition. To remove the seat ring the 
screwed plug is removed and the shot emptied out 
to leave the ring free.—January 2, 1952. 


SHAFT GLANDS AND SEALS 


663,524. February 26, 1948.—FLump Sats ror 
Retativety Roratise Srrvucrures, Crane 
Packing, Ltd., Slough, Buckinghamshire, Eng- 
land (assignees of Russel D. Snyder). 

This invention relates to seals and particularly 
to seals used to prevent escape of fluid from between 
two relatively rotating structures. Referring to the 
drawing, a washer A has a laterally protruding rib 
or nose, the face of which is lapped to form a 
sealing surface. It is mountedin a driving shell B 
having radially inwardly extending indentations 
which fit into slots formed in the periphery of the 
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No. 663,524 


washer, making a driving connection. The shell and 
washer are mounted in a container C, which con- 
sists of an inner wall D, an outer cylindrical wall Z 
and a connecting radial wall F. Within the walls is 
@ flexible e: ible sleeve G having a cylindrical 
portion terminating in a radial flange at one end of 


159 


the sleeve, and a radial flange at the end. 
Between the cylindrical portion and flange the sleeve 
isin the form of a bellows, so that ‘the flange may 
move freely axially without materially straining any 
portion of sleeve and without requiring the expendi- 
ture of any appreciable force to effect the axial 
movement. The shell B has a radial flange H, the 
outer diameter of which is less than the internal 
diameter of the cylindrical wall Z. A helical spring 
is compressed between flange and radial wall F.— 
Deotaler 27, 1951. 


ROAD TRANSPORT 


663,212. January 7, 1949.—Transmission Systems 
anD Enaine Mountines or Moror VEHICLEs, 
Vivian Charles Eric Marten-Gwilliam, c/o The 
Westminster Bank, Ltd., Southsea, Hampshire. 

This invention concerns methods of arranging 
units of a motor vehicle whereby the functions of 
the engine mounting and the transmission and 
suspension systems are combined to utilise the 








No. 663,212 


torque reaction of the power and transmission unit, 


also a portion of the weight as a means of enabling 
the driving wheels of the vehicle to adhere more 
readily to the road surface. The kinematic principle 
involved is demonstrated diagrammatically in 
the drawing. The chassis side members A are 
connected together by the front cross member B 
to which a U-shaped bracket C is rigidly attached. 
The limbs of bracket C terminate in bearings which 
embrace bosses D, integral with the crankcase on 
either side of the engine, so that it is mounted con- 
centrically with its crankshaft. Integral with or 
attached to the crankcase is the radius member Z 
in the back of which the front axle F is free to 
rotate, being driven by the chain wheel G and the 
engine sprocket H in the direction shown by the 
curved arrow. The bearings or casing of the axle 
are also resiliently connected to the chassis by 
springs at J. In the specification details of the 
engine and gearbox drives are shown for single and 
twin-engine arrangements.—December 10, 1951. 


POWER TRANSMISSION 


664,297. May 3, 1949.—Spzmp-RepuctTion Grar, 
Wilhelm Gustav S‘oeckicht, Rugendasstrasse 4, 
Miinchen-Solln, Germany. 

This differential reducing gear comprises a sun 
wheel A mounted on the driving shaft, and three 
planet wheels B, each provided with two different 
rings of teeth Cand D. The teeth C mesh with the 
sun wheel and also with an internally toothed 
central wheel Z, whichis connected with the casing 
F,. while the other teeth D of the planet wheels 
mesh with another internally toothed central wheel 
G of slightly smaller diameter beside the wheel Z. 
The central wheel G is not supporied by a bearing, 
but is connected with the driven shaft by a double- 
toothed coupling H and J, which transmits the 
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torque from the wheel @ to the driven shaft. The 
wheel can therefore adjust itself freely to a condition 
of equilibrium of the forces exeried upon it by the 
planet pinions and by the coupling. The planet 
wheels are supported by bearings in the planet 
carrier, which, in its turn, is supported upon the 
driving and driven,.shafis respectively. When 
transmitting power, the self-adjusting central wheel 
G@ takes up a position in equilibrium with the three 
tooth pressures acting upon it, thereby eliminating 
the effect of errors in action of the gear, such as 
errors of pitch, curvature or concentricity of the 
gears, and errors of pitch or concentricity of the 
planet carrier. The double-toothed onene also 
serves as a damping member to prevent the excita- 
tion of secondary oscillations.—January 2, 1952. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. .~- 


Association of Supervising Electrical Engineers 
> Jan. 28th.—BovuRNEMOUTH § ret d 
D. E. Beard, 8.15 ven 
Thurs., Jan. Slat. fee Brancu: George Hotel, 
Luton, “‘ A Camera and the Engineer,” G. E. Whalley, 


8 p.m. 
Plant Engineers 
To-day, Jan. 25th.—Imperial Hotel, Bicminghem, “ The “ The 
Selection of Earth-moving Plant for Pu Works,” 
Sturrock, 7.30 p.m. 
Mon., Jan. 28th.—W. anv 


Yorkshire,” J. T. Thornton, 7 p.m. 
a“ » Jan. won ee "Ligh ge ge om " 
y . “ Lighti the New 
House of Commons,” C. eon p.m. 


Board, Colston Avenue, ye 6 
of the _ + House of Commons,” C. a, Lighting 
6.15 p.m. 
Institute of British Foundrymen 
Tedew, Jan, as Szction: Temperan: 
Cafe, Lint Riggs, Falkirk, “‘ Observations relating to 

Foundry Practice,” W. ee 7 oS whi tee Wats 

” ened Be ge 


Waldorf Hotel, 

tation of the Garrett rt,” 
Colin Gresty, “ Observation and Control of Dust 
: Foundry Dressing Operations,” W. B. Lawrie, 

p.m. 
Institute of Road Transport 

Mon., Feb. peng re ner Centre: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, “ ‘Roar Adee” Wilson, 7.30 p.m. 

Institution of Chemical Engineers 


Sat., Jan. 26th.—Mipianps Brancu: The University, 
Edmund Street, Annual General Meet- 


ing, aeepog ee: y of the Motion of Solid 
mia ydraulic Cyclone,” D..F. Kelsall, 
p.m. 


Institution of Civil Engineers 
Today, Jon. 25th.—YorxksHIRE a. The ee 
. a Ses Problems on the Disposal 
Taduattial emt Effiuents and 
fees Ton, Boek. 

Tues., Jan. —Great George Street, Westminster, 
London, 8.W.1, Discussion on “ Continental Railway 
Civil vil Engineering Practice,” 5.30 p.m. 

Institution of Electrical Engineers 
Today, Jan. 25th.—N.E. Srouvrents’ Section: Crown 
Hotel, Clayton Street, Newcastle upon Tyne, Prob- 


amg gd 

Mon., Jan. 28th—Rapto Sxctrion: Savoy Place, 
London, W.C.2, Discussion on “Should Further 
Television Development be Concentrated on Colour 


a. White ?” opened by 
L. C. Jesty, 5.30 

Wed., Jan. 30th. ——- Section: Savoy Place, 
London, W.C.2, “Economic Plant Sizes and Boiler 
Set Groupings on the British Grid,” B. Donkin and 
P. H. Margen, 5.30 p.m. 


: Institution of Engineering Inspection 

Thurs., Jan. 3lst.—Royal Society of Arte, John Adam 
Street, Adelphi, W.C.2, “‘ The Use of Photo-elasticity 
in Engineering Design” HT. Jessop, 6 p.m. 
Institution of Engineers and Shipbuilders in Scotland 

Tues., Jan: 29th.—39, Elmbank Crescent, Glasgow, 
“Vibrations in Marine Engineering,” A. E. Fothergill, 
6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Jan. 25th.—Storey’s Gate, St. James’s Park, 
London, 8.W.1, “The Marine Gas Turbine from the 
Viewpoint <4 Aeronautical Engineer,” A. Holmes 

5. 

Sat., Jan. 2 —Grapvares’ SEcTION: Storey’s 
Gate, St. James’s Park, London, 8.W.1, Annual 
Lecture “* Mechanical Installations in Buildings,” 
P. T. Fletcher, 3 p.m. 

Wed., Jan. 30th.—SouTHERN BRANCH : R.A.E. Tech- 
nical College, Farnborough, “Control of Quality of 
Engineering Parts Produced ‘in Medium and Large 
Quantities,” J. Loxham, 7.15 p.m.——WeEsTERN 
Branoe: Electricity Offices, The Parade, Taunton, 
“The Development of the Electrical System of the 


Bristol ‘ Brabazon,’ *’ M. J. Cronin, 3 p.m.——Yor«- 
SHIRE BRANCH : Mappin Hall, The “CE ty Shef- 
field, ‘Some Fuel and Power Projects,” H. Roxbee 


Cox, 7 
Theva. Jan. 31st.— WESTERN A.D. Pversgr =e Royal 
ristol, “Independent Rear Suspension,” 
Donald Bastow, 6.45 p.m. 
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Fri., Feb. Se none St. James's Park, London, 
8. W.1, Controls: Some Design 
ury and 8. M. a 


Newcastle upon Tyne, “ The nee! 

Atomic Energy Project,” T. he Engler Hac in te 
Institution of Post Office Electrical Engineers 
= Jan. 30th.—Conference Room, 4th Floor, Water- 

: — a SE, A oan oo and 
Pitan! ce of Five ” i 
and F. C. Sieetton, 5 p.m. ete os 

Institution of Production Engineers 
Mon., Jan. 28h. gg pe SECTION : 
» Portsmouth, “ Some: In 


Munici 


|, Luton, 
The Effective Use of Metals,” E. G. West, 7.15 p.m, 
Wed. Jan. 30th.—Linootn Section: Ruston and 


Hornaby, Ltd., Boultham Works, Lincoln, Discussion 


Group, 7.30 p.m.——-SHREWSBURY - SvB-SEorion : 
Technical . Shrewsbury, “ Activities of the 

ing Research iation,” D. F. 
coma 7.30 p.m. 

Thurs., Jan, $ick--Slemnteates; Szorron: Cornwall 
Technical » Trevenson Park, Pool, “ Work 
Study,” R. M. 7.15 p.m. 

Pri., Feb. let.—W. Watxs SECTION : Central Library, 
Alexandra Road, Swansea, “‘ Methods and Relations,” 
J. R. Immer, 7. 30 p.m. 

Institution of Structural Engineers 


To-day, Jan. 25th.—Mip.anp Counties Branoz: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham, “ Notes on Soil Mechanics,” J. Kolbus- 


zewski, 6 

Wed., Jan. oheh.——Mrraxp Countigs Brancn: James 
Watt Memorial Institute, Great Street, 
Birmin Annual General Meeting, “ Welding 
as Applied to Structural Engineering, Brooks- 
bank, m,———-LANCASHIRE AND CHESHIRE BRANCH : 


College = or ae. Manchester, Three Short 
Lectures by W. H. Rosier, A. 8. Sinclair and C. Thirsk, 


6.30 p.m. 
Junior Institution of Engineers 
To-day, Jan. 25th.—39, Victoria oe] London, 8.W.1, 
Me wa Conditioning in Industry,” W. W. King, 6.30 


ae Jan. 28th.—SHEFFIELD anD District Sxcrion : 
aoe Educational Centre, 201, Napier Street, 
Constructi 


Id, “‘Modern Power Station on,” 
8. 8. Ellam, 7.30 p.m, 
Fri., Feb. lst.—39, byes Street, London, 8.W.1, 
ition of Films, 6. 30 p.m. 
Liverpool Engineering Society 


Wed., Jan. — Dale Street, Li me ge Ra sna 
mometers and Engine Test Plant,” G. Reeves, 


6 p.m. 
ee 


bas Rear Jan. 25sh.—Engineers’ Clu ‘eo 
, “Dust Precipitation, ib, Ga. acne: 
tena p.m. 


North East Coast Institution of Engineers and Shipbuilders 
To-day, Jan. eee Institute, Newcastle upon 
Tyne, “ Estimation of rae Engine Power from Model 
Experiment Results,” Kent, 6.15 p.m. 
Royal Aeronautical Society 
a Jan. 3lst.—4, Hamilton Place, London, W.1, 
The Problem of Short Haul Air Transport,” P. Ww. 
Brooks, 7 p.m. 
Society of Instrument Technology 
Tues., Jan. 29th.—CentTRAL Section: Royal Society 
of Tropical Medicine and Hygiene, Manson House, 
Portland Place, London, W.1, “Some Mechanical 
Gesitnations in the Design of Servo Systems,” A, 
Tustin, 7 p.m. 
West of Scotland Iron and Steel Institute 
To-day, Jan. 25th.—39, Elmbank Crescent, Glasgow, 
“ Die Forgings,” J. Douglas Latta, 6.45 p.m. 





Launches and Trial Trips 


Kapoura, ted banana carrier; built by 
J. Samuel White and Co., Ltd., for the Comp sgnie 
Maritime des Chargeurs Reunis; length levies 

perpendiculars 328ft, breadth moulded 50ft 6in, 
depth moulded to wu deck 32ft 9}in, loaded 
draught 20ft 8in, pn ight 2520 tons; twelve 

assengers, five holds ; two sets of Burmeister and 
Wain diesel engines, eight cylinders, 500mm 
diameter by 1100mm stroke, total b.h.p. 6500 at 
165 r.p.m.; three 240kW diesel generators; speed 
17 knots. "Trial, December. 

Ucanpa, liner; built by Barclay Curle 
and Co., Ltd., for the British India Steam Naviga- 
tion Company, Ltd.; length overall 540ft, breadth 
7lft, depsh 38ft 8in, gross tonnage 15,000; two 


sets of triple expansion, tion geared 
turbines, constructed by Wallsond 8 Slipway and 
Engineering Company, 5 gine or steam at 430 Ib 


per square inch and 750 deg. jee. fae from three 
oil-fired boilers. Launch, January 15th. 
Lapy Sytv14, motor coaster; built Philip 
and Son, Ltd., for D. J. Bradley and D. J. Bradley, 
Junior; length between oe 135ft 3in, 
breadth 25ft, depth 10ft 9in; Crossley 
H.R.N. 6/40 diesel engine, 570 b.h.p. at 400 r.p.m. 
Launch, January 19th. 
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British Standards Institution 
the Sale British Homey ay leona can be er i from 
Street, ao London SW 8.W.1. 


WROUGHT ALUMINIUM AND ALUMENIDy 
ALLOY FORGINGS (INCLUDI.G Hot 
PRESSINGS, HOT STAMPINGS, pros 
STAMPINGS AND DROP FORGING) Ax 


WROUGHT ALUMINIUM AN) 
MINIUM ALLOY PLATE 
Nos. 1472:1961 and 1477:1951. ‘The Serieg 
of British Standards for wrought eluminium 
and aluminium all has now co} 
by the issue of t two standards, Th, 
forgings standard pas w a alloys and 


provides both for the thomselyeg 

oe a ye bar iar or forg’: rm 
tion to requirements in regard 

nical properties an appendix gives notes : “Tae 


irposes on the properties that may be 
Kroes test pieces cut from fi y approxi 
d covers 


orgings to 
mately 4in in diameter. Phe plate tknd.cd 

three purities of aluminium and six alloys. Bot), 
specifications include clauses on mecha: cal com. 
position, condition and ical | roperties, 
hues alee coe ee 


defects, tolerances, parr a of test pieces and 
mechanical tests, be Qe on heat-tregt. 
ment. Prices 4s. and bs. post free. 





GALVANISED MILD STEEL _ CISTERNS 
TANKS AND CYLINDERS 

No. 417: 1951, A revision to take a:count of 
changes in the demand for some sizes, and the 
requirements of the Model Water Byelaws, has 
been made of this standard, which provides for 
cisterns, tanks and ee for domestic use for 
the storage of water supplies. 

Adjustments have been made accordingly in the 
tables of dimensions; these have also necessitated 
changing the nomenclature to avoid confusion with 
previous issues. 

The standards now provide for ranges of twenty. 
one sizes of cisterns, eight sizes of tanks from 17 to 
53 gallons actual ity and eleven sizes ‘- 
ders from 16 to 97 gallons actual capacity up to 
1000 gallons nominal capacity. Each size of tank 
and cylinder is poam Prewy og in three gradings, accord. 
ing to the pressure to which it is tested and the 
corresponding working head. 

It is important to note that the figures for the 
nominal capacity of tanks and cylinders have been 
deleted in order to assist the purchaser in the 
selection of suitable sizes to conform to the require. 
ments of water bye-laws and net actual capacities, 
which are not subject to a minus tolerance, are 
now given. Price 2s. 6d., post free. : 


COUPLINGS FOR ee AND DELIVERY 


HOSE OTHER THAN FIRE HOSE (jin 
to 8in NOMINAL SIZES) 
No. 1782: 1951. Two kinds of couplings are 


specified in this standard, the screw type and the 
swivelling- ane arene els type: the design of the 
couplings from those previously used in 
having ribbed instead of serrated tail ends. Tho 
screw couplings have a thread of coarser pitch, 
the more robust thread and more substantial horns 
leading to easier coupling and confering ability to 
withstand rough usage. 

For any particular nominal sizeof coupling two 
diameters of tail end are provided : (a) full bore; 
(b) reduced bore. The full bore coupling has 4 
waterway equal to its nominal size and the out- 
side diameter of the appropriate standard pipe 
for attaching to hose with enlarged ends. The 
reduced bore coupling is interchangeable with the 
full bore couplings, but has a tail end of outside 
diameter to suit canvas or other non-elastic hose 
of nominal bore. Adaptors are also included. 

These couplings are intended for working pres- 
sures not exceeding 100 lb per square inch. They 
have been igned primarily for use with water, 
but they may used for other suitable liquids. 
The screw couplings are also suitable for use with 
compressed air. 

The standard deals = ae nae gr § —_ 
changeability, mar! y' testing o' 
the couplings. . Details of materials and screw 
threads are also given. The unified form of screw 
thread has been adopted for these couplings. Price 
5s., post free. 





TAB WASHERS FOR ATRORAFT 
No. SP. 41-46: 1951. This standard | ies the 
ma\ dimensions and finish of steel and 
non-corrodible steel ‘straight, right-angle and left- 
angle tab washers for aircraft. An appendix to 
the tion gives details of a recommended 


drilled holes. Price 1s. post free. 








method of application when aaa are fitted into 
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